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IN DANE ACETIC ACID DERIVATIVES AND THEIR USE AS PHARMACEUTICAL 

AGENTS, INTERMEDIATES. AND METHOD OF PREPARATION 

« 

i 

[001] This application claims benefit of U.S. Provisional Application Serial No. 
60/435,310, filed December 20, 2002, the contents of which are incorporated herein by 
reference in their entirety. 

FIELD OF THE INVENTION 
[002] This invention is directed to indane acetic acid derivatives and their use in 
pharmaceutical compositions for the treatment of diseases such as diabetes, obesity, 
hyperlipidemia, and atherosclerotic disease. The invention is also directed to 
intermediates useful in preparation of indane acetic derivatives and to methods of 
preparation. 



BACKGROUND OF THE INVENTION 
[003] Type 2 diabetes is the more common form of diabetes, with 90-95% of 
hyperglycemic patients experiencing this form of the disease. In type 2 diabetes, there 
appears to be a reduction in the pancreatic p-cell mass, several distinct defects in insulin 
secretion, and a decrease in tissue sensitivity to insulin. The symptoms and 
consequences of this form of diabetes include fatigue, frequent urination, thirst, blurred 
vision, frequent infections and slow healing of sores, diabetic nerve damage, retinopathy, 
micro and macro blood vessel damage, and heart and renal disease. 

[004] Resistance to the metabolic actions of insulin is one of the key features of type 2 
diabetes. Insulin resistance is characterized by impaired uptake and utilization of glucose 
in insulin-sensitive target organs, for example, adipocytes and skeletal muscle, and by 
impaired inhibition of hepatic glucose output. Functional insulin deficiency, insulin 
resistance in the periphery, and the failure of insulin to suppress hepatic glucose output 
results in fasting hyperglycemia. Pancreatic p-cells compensate for the insulin resistance 
by secreting increased levels of insulin. However, the p-cells are unable to maintain this 
high output of insulin, and eventually, the glucose-induced insulin secretion falls, leading 
to the deterioration of glucose homeostasis and to the subsequent development of overt 
diabetes. Hyperinsulinemia is also linked to insulin resistance, hypertriglyceridemia, low 
high-density lipoprotein (HDL) cholesterol, and increased plasma concentration of low- 
density lipoproteins (LDL). The association of insulin resistance and hyperinsulinemia 
with these metabolic disorders has been termed "Syndrome X," and has been strongly 
linked to an increased risk of hypertension and coronary artery disease. 
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[005] Obesity is an excessive accumulation of adipose tissue. Excess adipose tissue is 
associated with the development of serious medical conditions, for example, type 2 
diabetes, hypertension, coronary artery disease, hyperlipidemia, obesity, and certain 
malignancies. The adipocyte may also influence glucose homeostasis through the 
production of tumor necrosis factor a (TNFa) and other molecules. 

[006] Atherosclerotic disease is known to be caused by a number of factors, for example, 
hypertension, diabetes, low levels of HDL, and high levels of LDL Atherosclerotic-related 
diseases include cardiovascular disease, coronary heart disease (CHD), cerebrovascular 
disease, and peripheral vessel disease. Coronary heart disease includes CHD death, 
myocardial infarction, and coronary revascularization. Cerebrovascular disease includes 
ischemic or hemorrhagic stroke, and transient ischemic attacks. 

[007] Accordingly, despite the presence of some pharmaceuticals that are used to treat 
these diseases, there remains a need for new pharmaceuticals that are both safe and 
effective agents for the treatment of the disease, and for useful methods to prepare them. 

[008] The present invention relates to compounds which are useful in the treatment of 
diabetes and related disorders such as Syndrome X, impaired glucose tolerance, 
impaired fasting glucose, and hyperinsulinemia; obesity; atherosclerotic disease, 
dyslipidemia, and related disorders such as hypertriglyceridemia, low HDL cholesterol, 
and hypercholesteremia; cardiovascular disease; and cerebrovascular disease. 

DESCRIPTION OF THE INVENTION 
[009] The invention provides indane acetic acid derivatives of Formula (I) 




CQ 2 R 1 



(0 

wherein 

R 1 and R 2 are independently H, C^C 6 alkyl, or C 3 -C 6 cycloalkyl; 
L is a linker and selected from 
-<CH 2 ) m -X-, 
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-Y-(CH 2 ) n -X-, 
and 

/<CH 2 )p 
(CH 2 ) q 

wherein 

X is selected from the group O, S, S(=0), and S(=0>2, 

Y is selected from the group O, NR 5 , S, S(=0), and S(=0) 2 , 

m is 1, 2, or 3, 

n is 2, 3, or 4, 

tisOorl, 

p is 0,1 , 2, or 3, 

q is 1, 2, 3, or 4, 

wherein the sum of p and q is 1 , 2, 3, or 4; 

Ar is selected from the group phenyl and a 6-membered heteroaryl ring containing up to 
three N atoms, 

said Ar being optionally substituted at any available position by 1 to 5 
independently selected R 3 groups, 
and 

optionally fused to a 5- or 6-membered saturated carbocyclic ring, 
a 5- or 6-membered unsaturated carbocyclic ring, or 
a 5- or 6-membered heterocyclic ring containing up to 3 additional 

heteroatoms selected from N, O, and S, 
wherein 

said fused ring may be optionally substituted at any 
available position by 1 to 4 independently selected R 4 
groups; 
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R 3 is selected from 

• hydroxy, 

• SH, 

• halo, 

• CN, 

• N02, 

• C(=0)OH, 

• ^O^Od-Cealkyl, 

• C(=0)-OC 3 -C 6 cycloalkyl, 

• NR 6 R 7 , 

• C(=0)NR 6 R 7 , 

• C(=S)NR 6 R 7 , 

• C^Cealkyl optionally substituted with halo, OH, NR 6 R 7 , or Ci-C 6 alkoxy, 

• Ci-C 6 haloalkyl, 

• C<i-C 6 alkoxy, 

• Ci-C 6 thioalkyl, 

• C 2 -C 6 alkenyl, 

• CtCq haloalkoxy, 

• C 3 -C 8 cycloalkyl, 

• C3-C 8 cycloalkoxy, 

• phenoxy optionally substituted on the phenyl ring with halo, Ci-C 6 alkyl, or C<\-C 6 

alkoxy, and 

• a mono or bicyclic ring radical selected from the group consisting of 

a) phenyl optionally fused to 

a 5- or 6-membered saturated or partially unsaturated carbocylic 
ring, or 

a 5- or 6-membered saturated or partially unsaturated 

heterocyclic ring containing from 1-3 heteroatoms selected 
from N, O, and S, 

b) a 5- or 6-membered heterocyclic ring radical containing up to 4 
heteroatoms selected from N, O, or S, optionally fused to 

a 5- or 6-membered saturated or partially unsaturated 
carbocylic ring, or 

a 5- or 6-membered saturated or partially unsaturated 
heterocyclic ring containing from 1-3 heteroatoms selected 
from N, O, and S, 
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said mono or bicyclic ring radical being optionally substituted with up to 
5 groups independently selected from 

• halo, 

• hydroxy, 

• oxo, 

• CN, 

• CrC 6 a!kyl optionally substituted with halo, OH, NR 6 R 7 , or d-C 6 

alkoxy, 

• Ci-Cehaloalkyl, 

• CtC 6 alkoxy, 

• d-Cethioalkyl, 

• d-Cehaloalkoxy, 

• C 3 -C 8 cycloalkyl, 

• C 3 -C 8 cycloalkoxy, 

• Ci-Ceacyl, 

• C(=0)OH, 

• CH 2 C(=0)OH, 

• NR 6 R 7 , 

• C(=0)NR 6 R 7 , 

• ^OJOd-Cealkyl, and 

• C(=0)OC3-C 6 cycloalkyl; 

R 4 is selected from 

• oxo, 

• hydroxy, 

• halo, 

• CN, 

• NR 6 R 7 , 

• d-Cealkyl optionally substituted with OH, NR 6 R 7 , or C<rC 6 alkoxy, 

• CrC 6 haloalkyl, 

• d-Ce alkoxy, 

• C^Cethioalkyl, 

• Ci-C 6 haloalkoxy, 

• C 3 -C 8 cycloalkyl, and 

• C 3 -C 8 cycloalkoxy; 
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R 5 is selected from 

• H, 

• CVC 6 afkyl optionally substituted with C 3 -C 6 cycloalkyl, 

• C^Ceacyl, 

• benzyl optionally substituted with halo, CVCsalkoxy, (C-rC 6 )alkyl, CN, NH 2j 

NKd-CaJalkylk, N0 2 , or CF 3 , 

• C3-C6 cycloalkyl, and 

• C(=0)OC 1 -C 6 alkyl; 

R 6 and R 7 are independently selected from 

• H, 

• Cn-Cealkyl optionally substituted with C 3 -C 6 cycloalkyl, 

• CrC 6 acyl, 

• benzyl optionally substituted with halo, CpCealkoxy, (C r C 6 )alkyl, CN, NH 2 , 

N[(C 1 -C 3 )alkyl] 2 , N0 2f or CF 3> 

• C 3 -C 6 cycloalkyl, and 

• phenyl optionally substituted with halo, C^Qjalkoxy, (C r C 6 )alkyl, CN, N[(Ci- 

C 3 )alkyl] 2 , N0 2 , or CF 3 , 

or 

R 6 and R 7 may be taken together with the nitrogen atom to which they are attached to 
form a 5- or 6-membered heterocyclic ring optionally interrupted by NR 5 or O; 

and the pharmacologically acceptable esters and salts thereof; 

provided that when L is -Y-(CH 2 ) n -X-, X is O, Y is O f and Ar is phenyl; then R 3 

cannot be a hydroxy group in the meta position relative to the attachment point of L on 

the phenyl ring. 

DEFINITIONS 

[010] The terms identified above have the following meaning throughout: 
The term "halo" means F, CI, Br, or I. 

[011] The term "Ci-C 6 alkyl" means a straight or branched saturated hydrocarbon carbon 
chain of from 1 to about 6 carbon atoms, respectively. Examples of such groups include 
methyl, ethyl, isopropyl, sec-butyl, 2-methylpentyl, n-hexyl, and the like. 

[012] The term U C 2 -C 6 alkenyP means a straight or branched unsaturated hydrocarbon 
carbon chain of from 2 to about 6 carbon atoms. Examples of such groups include vinyl, 
ally!, isopropenyl, 2-butenyl, 3-ethyl-2-butenyl, 4-hexenyl, and the like. 
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[013] The term "CvCghaloalkyl" means a C^Cealkyl group substituted by 1 to 3 halogen 
atoms or fluorine up to the perfluoro level. Examples of such groups include 
trifluoromethyl, tetrafluoroethyl, 1,2-dichIoropropyl, 5-bromopentyl, 6-iodohexyl, and the 
like. 

[014J The terms U C 3 -C 6 cycloalkyl" and "C 3 -C 8 cycloalkyl" mean a saturated carbocyclic 
ring system of from 3 to about 6 carbon atoms or from 3 to about 8 carbon atoms, 
respectively. Examples of such groups include cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, and the like. 

[015] The term "Cn-Ce acyl" means a CtC 6 alkyl group attached at the carbonyl carbon 
atom. The radical is attached to the rest of the molecule at the carbonyl bearing carbon 
atom. Examples of such groups include acetyl, propionyl, n- butanoyl, 2- 
methylpentantoyl, and the like. 

[016] The term "Ci-C 6 alkoxy" means a linear or branched saturated carbon group having 
from 1 to about 6 C atoms, said carbon group being attached to an O atom. The O atom 
is the point of attachment of the alkoxy substituent to the rest of the molecule. Such 
groups include, but are not limited to, methoxy, ethoxy, n-propoxy, isopropoxy, and the 
like. 

[017] The term U C^C 6 thioalkyl" means a linear or branched saturated carbon group 
having from 1 to about 6 C atoms, said carbon group being attached to an S atom. The S 
atom is the point of attachment of the thioalkyl substituent to the rest of the molecule. 
Such groups include, for example, methylthio, propylthio, hexylthio, and the like. 

[018] The term "CrCehaloalkoxy" means a C A -C 6 alkoxy group further substituted on C 
with 1 to 3 halogen atoms or fluorine up to the perfluoro level. 

[019] The term "C 3 -C 8 cycloalkoxy" means a C 3 -C 8 cycloalkyl group attached to an O 
atom. The O atom is the point of attachment of the cycloalkoxy group with the rest of the 
molecule. 

[020] The term "phenoxy" means a phenyl group attached to an O atom. The O atom is 
the point of attachment of the phenoxy group to the rest of the molecule. 

[021] The term "6-membered heteroaryl ring" means a 6-membered monocyclic 
heteroaromatic ring radical containing 1-5 carbon atoms and up to the indicated number 
of N atoms. Examples of 6-membered heteroaryl rings are pyridyl, pyrimidyl, pyridazinyl, 
pyrazinyl, triazinyl, and the like. 
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[022] The term a 5- or 6-membered heterocyclic ring" means a 5 or 6-membered ring 
containing 1-5 C atoms and up to the indicated number of N, O, and S atoms, and may 
be aromatic, partially saturated, or fully saturated. 

[023] The term "optionally substituted" means that, unless indicated otherwise, the 
moiety so modified may have from one to up to the number of the substituents indicated, 
provided the resulting substitution is chemically feasible as recogized in the art. Each 
substituent may replace any H atom on the moiety so modified as long as the 
replacement is chemically possible and chemically stable. For example, a chemically 
unstable compound would be one where each of two substituents is bonded to a single C 
atom through each substituents heteroatom. Another example of a chemically unstable 
compound would be one where an alkoxy group is bonded to the unsaturated carbon of 
an alkene to form an enol ether. When there are two or more substituents on any moiety, 
each substituent is chosen independently of the other substituent so that, accordingly, the 
substituents can be the same or different. 

[024] When the 5-or 6-membered heterocyclic ring is attached to the rest of the molecule 
as a substituent, it becomes a radical. Examples of 5- or 6-membered heteroaryi ring 
radicals arefuryl, pyrroiyl, thienyl, pyrazolyl, isoxazolyl, imidazolyl, oxazolyl, thiazolyl, 
isothiazolyl, triazolyl, thiadiazolyl, oxadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, 
triazinyi, and the like. Examples of partially unsaturated 5- or 6-membered heterocyclic 
ring radicals include dihydropyrano, pyrrolinyl, pyrazolinyl, imidazolinyl, dihydrofuryl, and 
the like. Examples of saturated 5- or 6-membered heterocyclic ring radicals include 
pyrrolidinyl, tetrahydropyridyl, piperidinyl, morpholinyl, tetrahydrofuryl, tetrahydrothienyl, 
piperazinyl, and the like. The point of attachment of the radical may be from any available 
C or N atom of the ring to the rest of the molecule. 

[025] When the 5-or 6-membered heterocyclic ring is fused to another ring contained in 
the rest of the molecule, it forms a bicyclic ring. Examples of such 5-and 6-heteropyclic 
fused rings include pyrrolo, furo, pyrido, piperido, thieno, and the like. The point of fusion 
is at any available face of the heterocyclic ring and parent molecule. 

[026] The linker L is substituted at either the 4- or 5 carbon atom (as shown below) of the 
indane ring in Formula (I), replacing a H atom. 




CQ 2 R 1 

(I) 
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[027] The compounds described in Tables 1-19 are intended to be representative 
examples of the invention, and it will be understood that the scope of the invention is not 
limited by the scope of the examples. Those skilled in the art will recognize that the 
invention may be practiced with variations on the disclosed structures, materials, 
compositions and methods, and such variations are regarded as within the ambit of the 
invention. 

[028] A salt of a compound of Formula (I) may be prepared in situ during the final 
isolation and purification of a compound or by separately reacting the purified compound 
in its free base form with a suitable organic or inorganic acid and isolating the salt thus 
formed. Likewise, when the compound of Formula (I) contains a carboxylic acid moiety, 
(e.g., R 1 = H), a salt of said compound of Formula (I) may be prepared by separately 
reacting it with a suitable inorganic or organic base and isolating the salt thus formed. 
The term "pharmaceutical^ acceptable salt" refers to a relatively non-toxic, inorganic or 
organic acid addition salt of a compound of the present invention (see, e.g., Berge et al., 
J. Pharm. Sci. 66:1-19, 1977). 

[029] Representative salts of the compounds of Formula (I) include the conventional 
non-toxic salts and the quaternary ammonium salts which are formed, for example, from 
inorganic or organic acids or bases by means well known in the art. For example, such 
acid addition salts include acetate, adipate, alginate, ascorbate, aspartate, benzoate, 
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate, cinnamate, 
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate, 
glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride, 
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, itaconate, lactate, maleate, 
mandelate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, 
pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, 
succinate, sulfonate, tartrate, thiocyanate, tosylate, undecanoate, and the like. 

[030] Base salts include, for example, alkali metal salts such as potassium and sodium 
salts, alkaline earth metal salts such as calcium and magnesium salts, and ammonium 
salts with organic bases such as dicyclohexylamine, ethanolamine, and N-methyl-D- 
glucamine. Additionally, basic nitrogen containing groups in the conjugate base may be 
quaternized with such agents as lower alkyl halides such as methyl, ethyl, propyl, and 
butyl chlorides, bromides and iodides; dialkyl sulfates like dimethyl, diethyl, and dibutyl 
sulfate; diamyl sulfates; long chain halides such as decyl, lauryl, myristyl, and strearyl 
chlorides, bromides and iodides; aralkyl halides like benzyl and phenethyl bromides, and 
the like. 
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[031] The esters of Formula (I) in the present invention are non-toxic, pharmaceutical^ 
acceptable esters, for example, alkyl esters such as methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, or pentyl esters. Additional esters such as, for example, methyl ester or phenyl- 
CVC5 alkyl may be used. The compound of Formula (I) may be esterified by a variety of 
conventional procedures including reacting the appropriate anhydride, carboxylic acid, or 
acid chloride with the alcohol group of the Formula (I) compound. The appropriate 
anhydride may be reacted with the alcohol in the presence of a base to facilitate acylation 
such as 1,8-bis[dimethylamino]naphthalene or N,N-dimethylaminopyridine. An 
appropriate carboxylic acid may be reacted with the alcohol in the presence of a 
dehydrating agent such as dicyclohexylcarbodiimide, 1-[3-dimethylaminopropyl]-3- 
ethylcarbodiimide, or other water soluble dehydrating agents which are used to drive the 
reaction by the removal of water, and optionally, an acylation catalyst. Esterification may 
also be effected using the appropriate carboxylic acid in the presence of trifluoroacetic 
anhydride and optionally, pyridine, or in the presence of N,N-carbonyldiimidazole with 
pyridine. Reaction of an acid chloride with the alcohol may be carried out with an 
acylation catalyst such as DMAP or pyridine. 

[032] One skilled in the art would readily know how to successfully carry out these as 
well as other methods of esterification of alcohols. 

[033] Additionally, sensitive or reactive groups on the compound of Formula (I) may need 
to be protected and deprotected during any of the above methods for forming esters. 
Protecting groups in general may be added and removed by conventional methods well 
known in the art (see, e.g., T. W. Greene and P.G.M. Wuts, Protective Groups in Organic 
Synthesis; Wiley: New York, (1999)). 

[034] The compounds of Formula (I) may contain one or more asymmetric centers, 
depending upon the location and nature of the various substituents desired. Asymmetric 
carbon atoms may be present in the (R) or (S) configuration. Preferred isomers are those 
with the absolute configuration which produces the compound of Formula (I) with the 
more desirable biological activity. In certain instances, asymmetry may also be present 
due to restricted rotation about a given bond, for example, the central bond adjoining two 
aromatic rings of the specified compounds. 

[035] Substituents on a ring may also be present in either cis or trans form, and a 
substituent on a double bond may be present in either Z or E form. 

[036] It is intended that all isomers (including enantiomers and diastereomers), either by 
nature of asymmetric centers or by restricted rotation as described above, as separated, 
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pure or partially purified isomers or racemic mixtures thereof, be included within the 
scope of the instant invention. The purification of said isomers and the separation of said 
isomeric mixtures may be accomplished by standard techniques known in the art. 

[037] The particular process to be utilized in the preparation of the compounds of this 
invention depends upon the specific compound desired: Such factors as the selection of 
the specific moiety, and the specific substituents possible at various locations on the 
molecule, all play a role in the path to be followed in the preparation of the specific 
compounds of this invention. Those factors are readily recognized by one of ordinary skill 
in the art. 

Reaction Schemes 

[038] In general, the compounds used in this invention may be prepared by standard 
techniques known in the art, by known processes analogous thereto, and/or by the 
processes described herein, using starting materials which are either commercially 
available or producible according to routine, conventional chemical methods. The 
following preparative reaction schemes are presented to aid the reader in the synthesis of 
the compounds of the present invention. Unless otherwise specifically defined within a 
scheme, the groups Ar, R 1 - R 7 , X, Y, L, m, n, p, q, and t are as defined hereinabove. 
The use of "Ig", and "lg' " are used to indicate certain leaving groups which are 
appropriate for the reaction conditions described and have the same meaning throughout. 
Specifically, the designation "lg" includes groups such as halo, mesylate, tosylate, and the 
combination of OH/PPhs/ADDP; the designation "lg' " includes such groups as halo, 
mesylate, tosylate, and the like. The use of "pg" is used to indicate the presence of a 
standard protecting group which is appropriate for the reaction conditions described and 
has the same meaning throughout. Specifically, the designation "pg" includes such 
groups as Boc, Bn, TBDMS, and the like. 

[039] Reaction Scheme 1 is particularly useful for the preparation of Formula (I) 

compounds in which L is -Y-(CH 2 ) n -X-; X is O; and Y is O, S, or NR 5 . In this Scheme, a 

compound of Formula (IV) is prepared either by the basic coupling a compound of 

Formula (II), for example a phenol, thiophenol, or aniline, with a compound of Formula 

(III), for example, a dibromoalkane. Alternatively a compound of Formula (VI), for 

example, a bromo or iodoarene, can be reacted with an alcohol, alkyl amine, or thiol, 

wherein the alkyl group is also substituted by an optionally protected alcohol (Formula 

VII), catalyzed by base and/or a palladium catalyst such as Pd (OAc) 2 /BINAP. The 

intermediate of Formula (IV) is then allowed to react with a hydroxyindane of Formula (V) 

with a base when required, such as Cs 2 C0 3 , to give the compound of Formula (la); 
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hydrolysis gives the corresponding acid derivative of Formula (ib). Hydroxyindane 
compounds of Formula (V) are either commercially available or prepared as described in 
WO2003/011842A1, and in the examples described hereinbelow. 

[040] Reaction Scheme 1 

Ar-YH + \ C H 2 )^ 9 ^C^C0 3 , DMF R ycOOR 1 
(") (III) jQO 



Ar-!g + H \ rH (,V) Base, THF 

K^2)n 1. base and/or or 

Pd catalyst ADDP, PPh 3 , 

(V|) (VII) 2 - deprotect THF 

3. transform to Ig 



ArY. 



V-COOR 1 

LiOH, THF/H 2 Q 



(CH 2 ) n -o 



xx> 



ArYv 



(CH 2 ) n -a 




COOH 



(la): (l),L = -Y-(CH 2 ) n -X-; 

X = O; Y = O, S. or NR 5 



(Ib): (I), R 1 =H;L = -Y-(CH 2 ) n -X-; 
X = O; Y = O, S, or NR 5 



[041] Reaction Scheme 2a is variation of Reaction Scheme 1 f also useful for preparation 
of Formula (I) compounds in which L is -Y-(CH 2 ) n -X-; X is O; and Y is O, S, or NR 5 . In this 
Scheme, the compound of Formula (III) is first allowed to react with the hydroxyindane of 
Formula (V) in the presence of a base when required, such as Cs 2 C0 3 to form the 
intermediate of Formula (VIII). This intermediate is then allowed to react with the Ar-YH 
compound also in the presence of a base when required, such as Cs 2 C0 3 , to form the 
compound of Formula (la) as described for Reaction Scheme 1. 
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[042] Reaction Scheme 2a 




(la): (I), L = -Y-(CH 2 ) n -X-; X = O; 
Y = O, S, or NR 5 



[043] Reaction Scheme 2b is a further variation for the preparation of the above 
described Formula (la) compounds in which the hydroxyindane of Formula (V) is first 
allowed to react with the compound of Formula (IX) in the presence of a base when 
required, such as Cs 2 C0 3 , to provide the intermediate of Formula (X). Following 
deprotection, coupling with the Formula (XI) compound in the presence of base and/or in 
the presence of a palladium catalyst (e.g., Pd(OAc) 2 /BINAP), provides the Formula (la) 
product. 
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[044] Reaction Scheme 2b 




(la): (I), L = -Y-(CH 2 ) n -X-; X=0; 
Y=0, S, or NR 5 

[045] Reaction Schemes 3-18 illustrate other specific methods of preparation of Formula 

(I) compounds, which are, in general variations of Reaction Schemes 1-3 or methods 
analogous thereto. 

[046] Reaction Scheme 3 illustrates a more specific preparation of compounds of 
Formula (I) in which Ar is substituted pyridyl, L is -Y-(CH 2 ) n -X-, and X and Y are O. This 
represents an example of Reaction Scheme 2a in which the Ar-YH compound of Formula 

(II) is the hydroxypyridine compound of Formula (lla). Reaction of (lla) with the Formula 
(VIII) indane intermediate under basic conditions (e.g., Cs 2 C0 3 ) gives the ester product of 
Formula (Ic) and hydrolysis as described above provides the acid of Formula (Id). 
Compounds prepared by this method appear in Examples 246-247 below and in Table 
9a. 
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[047] Reaction Scheme 3 




(Id) 



[048] Reaction Scheme 4 illustrates the specific preparation of compounds of Formula (I) 
in which Ar is substituted pyridyl, L is -Y-(CH 2 ) n -X-, X and Y are O, and n is 2. This a 
specific example of Reaction Scheme 2a and Reaction Scheme 3 in which the coupling of 
(Villa) and (lla) is carried out under Mitsunobu conditions. Compounds prepared by this 
method appear in Examples 248-251 below and in Table 9a. 
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[049] Reaction Scheme 4 




[050] Reaction Scheme 5 illustrates the synthesis of Formula (I) compounds in which Ar 
is substituted 5-thiazolylpyridinyl, L is -Y-(CH 2 ) n -X-, and X is O. This represents a more 
specific example of Reaction Scheme 1 in which the coupling of (IVa) and (V) is carried 
out under Mitsunobu conditions. The cyano substituted on the pyridine ring is then 
further converted into a thiazole ring in two steps, giving the compounds of Formula (Ig) 
and (Ih). Compounds prepared by this method are shown in Examples 257-261 and in 
Table 10a below. 
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[052] Reaction Scheme 6 illustrates specific synthesis of Formula (I) compounds in 
which Ar is substituted 5-thiazolylpyridinyl, L is -Y-(CH2)n-0-, Y is NR 5 , and n is 3. The 5- 
thiazolyl substituent is prepared in the same fashion as in Reaction Scheme 5 above. 
Compounds prepared by this method are shown in Examples 262-268 and in Table 10a 
below. 
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[053] Reaction Scheme 6 





C0 2 R 1 R 2 

y-co 2 R 1 



Cs2C0 3l DMF h 



,jCD 



HCI 



or 



^\.^^y Et 3 N 
TFA,CH 2 CI 2 H 2 N O ^ CH 3 CN, Dioxane 

(as the TFA or HCI salt) 80°C 




THF, H 2 0 



#**-ti R V COzH 



Oj) 

[054] Reaction Scheme 7 illustrates the specific synthesis of Formula (I) compounds in 
which Ar is substituted pyrimidinyl, L is -Y-{CH2)n-0- ( and Y is NR 5 . The coupling of the 
bromopyrimidine intermediate formed in the intitial coupling is N-alkylated to give the N-R 5 
group, and then further elaborated using Suzuki coupling conditions to provide the 
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compounds of Formula (!k) and (Im). Compounds prepared by this method are shown in 
Examples 281-283 and in Table 11a below. 



[055] Reaction Scheme 7 




[056] Reaction Scheme 8 illustrates the specific synthesis of Formula (I) compounds in 
which Ar is 4-phenyl substituted pyrimidinyl, L is -Y-(CH 2 ) n -0-, Y is NR 5 , and n is 3. This 
is a variation of Reaction Scheme 7 in which the Suzuki reation is carried prior to the 
coupling of the indane compound Formula (V) to the Ar-Y-(CH 2 ) 3 -OH compound of 
Formula (IVb). Compounds prepared by this method are shown in Examples 290-293 
and in Table 12a below. 
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[057] Reaction Scheme 8 




[058] Reaction Scheme 9 illustrates a specific synthesis of Formula (I) compounds 
similar to Reaction Scheme 10, in which Ar is phenyl substituted pyridyl, L is 
-Y-(CH 2 )n-0- f and Y is NR 5 . It should be noted that the first step of the reaction 
sequence may generate a mixture of two possible regioisomers. In these cases, the 
mixture was separated at different stages of the reaction sequence. Compounds 
prepared by this method are shown in Examples 301-314 and in Table 13a below. 
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[059] Reaction Scheme 9 




[060] Reaction Scheme 10 illustrates a further synthesis of Formula (I) compounds in 
which Ar is phenyl substituted pyridyl, L is -Y-(CH 2 ) n -0-, and Y is NR 5 . This Scheme 
represents a variation in the synthesis of the Formula (Ip) compound of Reaction Scheme 
9 in which the Suzuki reaction step is carried out first Compounds prepared by this 
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method are shown in Examples 315-320 and in Table 13a below. Hydrolysis of the ester 
of Formula (Ip), prepared by Reaction Scheme 10, to the acid of Formula (Iq) can be 
carried out as described in Reaction Scheme 9. 

[061] Reaction Scheme 10 




Toluene, 1,4-dioxane 





[062] Reaction Scheme 11 illustrates a synthesis of Formula (I) compounds in which Ar 
is substituted pyrimidyl, L is -Y-(CH 2 ) n -0- and Y is NR 5 . This represents the preparation 
of compounds in which the point of attachment of the pyrimidyl group to the the linker is 
the 4 (or 6) position rather than the 2-position as described in Reaction Schemes 7 and 8 
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Compounds prepared by this method are shown in Examples 339-346 and in Tables 14a 
and 15a below, and Examples 297-300 in Table 12a. 

[063] Reaction Scheme 1 1 




* When R = CF 3 and R = H f the product is obtained as a 1 :1 mixture with the regioisomer 
below: 

cA^ (CH ^OH 
H 
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[064] Reaction Scheme 12 illustrates an additional synthesis of Formula (I) compounds 
in which Ar is substituted pyrimidyl, R 1 and R 2 are H, L is -Y-(CH 2 ) n -0- f and Y is NR 5 . 
Compounds prepared by this method are shown in Examples 408-410 and in Table 16a. 



[065] 



Reaction Scheme 12 



.3-2 



y^co 2 R 1 



(IVf) 



(V) 



CI 



R 3 " 2 n \^ C °2 R1 

A^ N .(CH 2 k Q X)3 
H 



NaH, R 5 -lg' 
DMF 



p3-2 



R Y-CQ 2 R 1 



CI 



N 



R^-BCOHk, Na 2 CQ 3 , toluene 
PdCI 2 (dppf>CH 2 CI 2 , 1 ,4-dioxane 



3-2 



-,3-3 



R 



R 



3-1 



-(CH 2 W 



K V-C0 2 R 1 



0 JC6 



(It) 



^3-2 



►3-1 



^3-3A N A^(CH 2 )^ a 




LiOH, H 2 Q 
EtOH, THF 



Q 2 H 



(lu) 



[066] Reaction Scheme 13 illustrates the synthesis of Formula (I) compounds in which Ar 
is substituted pyrimidyl, L is -Y-(CH 2 ) n -0-, and Y is O. Compounds prepared by this 
method are shown in Examples 438-439. 
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[067] 



Reaction Scheme 13 



fl^l + fCHW NaH , 

cr n ci 



C0 2 R 1 




CI^N^O- (CH2) ^OH ADDP, Ph 3 P, THF 



(ivg) 



r2 \^co 2 r 1 



N 

CI^N <S S^ (CH2,iN 0- 



R^-BtOHk, Na 2 CQ 3t toluene 
PdCI 2 (dppf).CH 2 CI 2 , 1,4-dioxane 



N 

R 3-3 A N ^ Q / (CH^fK, 



LiOH, H 2 0 




EtOH, THF 



V-C0 2 H 



(Iw) 



[068] Reaction Scheme 14 illustrates the synthesis of Formula (I) compounds in which Ar 
is substituted pyrimidyl, L is -Y-(CH 2 ) n -0, and Y is NR 5 . Compounds prepared by this 
method are shown in Examples 440-446 and in Table 17a below. 
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[069] 



Reaction Scheme 14 
Parti 



CI 



Cl^lsAci + H2N 



Na 2 CQ 3 



OH EtOH 



CI 



cr -n' -n' (CH2) ^oh 

H 



CI 



base, R 5 -Jg' 



TBSCI, Et 3 N Jl A / CHo k DMF 

^r^~ ci^n^n- (CH2) Stbs 



DMAP, CH 2 CI 2 



HCI, EtOH 



H 



CI 



CI^N^N" (CH2)/N OTBS 
2 « 5 



OK -1ST -N^ (CH2) ^OH - HO 



(V) 



ADDP, Ph 3 P, THF 



(IVh) 
CI 



R V C °2R 1 



cr N N 



-(CH 2 W 



(XII) 
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[070] 



Part 2 



•CI 



cr -isr -N" (CH2)fK o 




C0 2 R 1 



(XII) 



2 eq R 3 -B(OH)2 t Na 2 C0 3> toluene 
PdCI 2 (dppf).CH 2 CI 2> 1,4-dioxane 




1 eq R 3 -B(OH) 2> 
Na 2 C0 3l toluene 
PdCI 2 (dppf).CH 2 CI 2 , 
1,4-dioxane 



/ ~ V^C0 2 R 1 



(lx) 

LiOH, H 2 0 
EtOH, THF 

n^Y' r3 , 



cr -rc h ACH2) ^o 

(XIII) 





LiOH, H 2 0 
EtOH, THF 



C0 2 H 



N -^R 3 



(iy) 



r5 (lz) 



C0 2 R 1 




C0 2 H 



[071] Reaction Scheme 15 illustrates the synthesis of Formula (I) compounds in which Ar 
is phenyl substituted pyrimidyl, L is 

/(CH 2 ) P 

1" N \ y^ (CH2)t ~ x ^- 
(CH 2 ) q 

and X is O. 

Compounds prepared by this method are shown in Examples 458-460, 467, and 468, and 
in Table 18a below. 
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[072] 



Reaction Scheme 15 



Me 



Me (CH 2 ) p 



+ HN V ^ CH 2)r° H FfOH 

cr n ^ci Vm< 



1 1 

Na 2 C °3 . CI^N^N-(CH 2 ). 



(CH 2 )^-(CH 2 ) t -OH 



\^C0 2 R 1 



ADDP, Ph 3 P, THF 



Me 



R \^C0 2 R 1 



CK N N (CH 2 ) p 

(CH 2 ) q (CH2)t _ 0 



k3-3-1 



Na 2 C0 3 , toluene ^ 2 

PdCI 2 (dppf).CH 2 Ci 2 , 
1 ,4-dioxane 




Me 



N^N— (CH 2 ) p 

(CH 2 ) q (C H 2 ) t — O 

(laa) 




C0 2 R 1 



LiOH, H 2 Q 
EtOH, THF 




(Ibb) 



[073] Reaction Scheme 16 illustrates the synthesis of Formula (I) compounds in which Ar 
is substituted pyridyl, L is -(CH 2 ) m -X-, m is 2, and X is O. Compounds prepared by this 
method are shown in Examples 469-473 and Table 19a beiow. 
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[074] Reaction Scheme 16 



Diethyl carbonate f|J 9 LiBhL 

CI^N^CH 3 LDA > ™F, -78°C CI^N < ^^\)Et THF 




[075] Reaction Scheme 17 illustrates an alternate synthesis of Formula (I) compounds in 
which Ar is substituted pyridyl, L is -(CH 2 ) m -X-, m is 2 and X is O. Compounds prepared 
by this method are shown in Examples 474-482 and Table 19a below. 
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[0761 Reaction Scheme 17 

O 



O 0"Na + ' ^"NH 2 NC^_CH 3 ^T^ 3 

ll J — T IT HCI, H 2 Q J X 

H3C ^ o^N^CH 3 " 170°C ° N CH 3 

CH 3 L N+ J-OAc H ~ H 

H N H 

r^/ CH3 / CH 3 

POCI 3 ,PCI 5 Jl 7 (EfOfcCO fi^V O 



CI N CH 3 LDA, THF 



140°C 3 ' CK N ^ XT "CH 3 




[077] Reaction Scheme 18 illustrates the synthesis of Formula (I) compounds in which Ar 
is thiazolyl substituted phenyl, L is -Y(CH 2 ) n -X-, X is S, and Y is O. Compounds prepared 
by this method are shown in Examples 504-510 below. 
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[079] The preparation of Formula (I) compounds in which X and/or Y are S(=0) or 
S(=0) 2l can be prepared by standard oxidation of the corresponding Formula (I) 
compounds in which X and/or Y are S, using one [for S(=0)] or two [for S(=0)2] 
equivalents of an oxidizing agent such as m-chloroperbenzoic acid in an inert solvent. 

Preparation of Starting Materials 

[080] Starting materials are either commericially available or prepared by standard 
methods. Two specific methods are illustrated in Reactions Schemes 19 and 20 below. 

[081] The specific method of preparation of compounds of Formula (lie), used in the 
preparation of Formula (I) compounds in which Ar is benzisoxazolyl and X is O, is shown 
in Reaction Scheme 19. In this Scheme, the benzisoxazole ring is prepared in two steps 
from a readily available 2-hydroxyacetophenone, via oxime formation and cyclization 
using either DAST or Mitsunobu conditions. 

[082] Reaction Scheme 19 




a) or b) 

HO 

a) DAST, CH 2 CI 2 , -35°C 

b) PPh 3 , DIAD or DEAD, THF, 0°C 

[083] Reaction Scheme 20 illustrates the synthesis of starting materials of Formula (llh) 
used in the preparation of Formula (I) compounds in which Ar is n-propyl-substituted 
phenyl and Y is O. This Scheme represents a general method, more specifically 
described in Reaction Scheme 18 for Formula (lie) where R 3 = CN. A phenol of Formula 
(I If) is converted to the O-propenyl compound which is allowed to undergo a Claisen 
rearrangement to the 2-propenyl phenol of Formula (llg). Reduction of the propenyl 
substituent to a propyl substituent is carried out under standard hydrogenation conditions 
to give the Formula (llh) compound. 
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[084] 



Reaction Scheme 20 




H 2 C 



Br 



Cs 2 C0 3f DMF 



rt, 12 h 




CH 2 



BCI 3 , CH 2 CI 2 , -15°C 



200°C or: 




OH 

,CH 2 



H 2 

Pd/C, EtOH 



rt, 20 h 




OH 

.CH3 



(Ng) 



(Hh) 



[085] The following specific examples are presented to illustrate the invention described 
herein, but should not be construed as limiting the scope of the invention in any way. 

General Experimental Methods 

[086] Air and moisture sensitive liquids and solutions were transferred via syringe or 
cannula, and introduced into reaction vessels through rubber septa. Commercial grade 
reagents and solvents were used without further purification. The term "concentration 
under reduced pressure" refers to use of a Buchi rotary evaporator at approximately 
15 mm of Hg. All temperatures are reported uncorrected in degrees Celsius (°C). Column 
chromatography (flash chromatography) was preferably performed on a Biotage system 
using 32-63 micron, 60 A, silica gel pre-packed cartridges. Purification using preparative 
reversed-phase HPLC chromatography were accomplished using a Gilson 215 system, 
using a YMC Pro-C18 AS-342 (150 x 20 mm I.D.) column. Typically, the mobile phase 
used was a mixture of H 2 0 (A) and MeCN (B). The water could be mixed or not with 
0.1% TFA. A typical gradient was: 
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Time 
[min] 


A:% 


B: % 


Flow 
[mL/min] 


0.50 


90.0 


10.0 


1.0 


11.00 


0.0 


100.0 


1.0 


14.00 


0.0 


100.0 


1.0 


15.02 


100.0 


0.0 


1.0 



[087] Chiral analytical HPLC experiments were performed using one of the two following 
methods using a Varian Pro Star 1200: 

A: Column: Chiracel AD, 4.6 (LD.) x 250 mm 

Mobile Phase: A: 0.1% TFA in hexanes; B: 0.1% TFA in /-PrOH; 

Isocratic: 95%A (5%B), 20 min. 

Flow Rate: 1.5 mL/min 

Detector (UV): 284 nm 
B: Column: Chiracel AD, 4.6 (I.D.) x 250 mm 

Mobile Phase: A: 0.1% TFA in hexanes; B: 0.1% TFA in /'-PrOH 

Isocratic: 95%A (5%B), 25 min. 

Flow Rate: 1.0 mL/min 

Detector (UV): 284 nm 

[088] Electron impact mass spectra (EI-MS or GC-MS) were obtained with a Hewlett 
Packard 5989A mass spectrometer equipped with a Hewlett Packard 5890 Gas 
Chromatograph with a J & W DB-5 column (0.25 uM coating; 30 m x 0.25 mm). The ion 
source was maintained at 250°C and spectra were scanned from 50-800 amu at 2 sec 
per scan. 

[089] High pressure liquid chromatography-electrospray mass spectra (LC-MS) were 
obtained using a Hewlett-Packard 1 100 HPLC equipped with a quaternary pump, a 
variable wavelength detector set at 254 nm, a YMC pro C-18 column (2 x 23 mm, 120A), 
and a Finnigan LCQ ion trap mass spectrometer with electrospray ionization. Spectra 
were scanned from 120-1200 amu using a variable ion time according to the number of 
ions in the source. The eluents were A: 2% acetonitrile in water with 0.02% TFA, and 
B: 2% water in acetonitrile with 0.018% TFA. Gradient elution from 10% to 95% B over 
3.5 min at a flowrate of 1.0 mL/min was used with an initial hold of 0.5 min and a final 
hold at 95% B of 0.5 min. Total run time was 6.5 min. For consistency in characterization 
data, the retention time (RT) is reported in min at the apex of the peak as detected by the 
UV-Vis detector set at 254 nm. 
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[090] Routine one-dimensional NMR spectroscopy was performed on 300 or 400 MHz 
Varian Mercury-plus spectrometers. The samples were dissolved in deuterated solvents 
obtained from Cambridge Isotope Labs, and transferred to 5mm ID Wilmad NMR tubes. 
The spectra were acquired at 293 K. The chemical shifts were recorded on the ppm 
scale and were referenced to the appropriate residual solvent signals, such as 2.49 ppm 
for DMSO-d 6 , 1.93 ppm for CD 3 CN, 3.30 ppm for CD 3 OD, 5.32 ppm for CD 2 CI 2 , and 7.26 
ppm for CDCI 3 for 1 H spectra, and 39.5 ppm for DMSO-d & 1.3 ppm for CD 3 CN, 49.0 ppm 
for CD3OD, 53.8 ppm for CD 2 CI 2> and 77.0 ppm for CDCI 3 for 13 C spectra. General 
methods of preparation are illustrated in the reaction schemes, and by the specific 
preparative examples that follow. 

Abbreviations and Acronyms 
[091] When the following abbreviations are used throughout the disclosure, they have 
the following meaning: 



Ac acetyl 

AcOH acetic acid 

ADDP 1 , 1 '-[azodicarbonyl]dipiperidine 

AMU Atomic Mass Unit 

Bn benzyl 

Boc f-butoxycarbonyl 

Bu butyl 

CDCI3 deuterochloroform 

Celite® registered trademark of Celite Corp. brand of diatomaceous earth 

CI chemical ionization 

d doublet 

dd doublet of doublet 

ddd doublet of doublet of doublet 

de diastereomeric excess 

DAST (diethylamino) sulfur trifluoride 

DEAD diethyl azodicarboxylate 

DIA diisopropylamine 

DIAD diisopropyl azodicarboxylate 

DMAP 4-(A/,AA-dimethyl)amino pyridine 

DME dimethoxyethane 

DMF A/, /V-dimethyl formamide 

DMSO dimethylsulfoxide 
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DMSO-d 6 dimethy!sulfoxide-d 6 

DOWEX® 66 Dowex hydroxide, weakly basic anion, macroporous, 25-50 mesh 

dppf 1 , 1 '-bis(diphenylphosphino)ferrocene 

Drierite® anhydrous calcium sulfate (W. A. Hammond Drierite Co.) 

ee enantiomeric excess 

El electron impact ionization 

El - MS electron impact - mass spectrometry 

eq equivalent 

Et ethyl 

EtOH ethanol 

EtOAc ethyl acetate 

EtSH ethane thiol 

g gram 

GC-MS gas chromatography - mass spectrometry 

h hour(s) 

1 H NMR proton nuclear magnetic resonance 

Hex hexanes 

HPLC high performance liquid chromatography 

LC-MS liquid chromatography / mass spectroscopy 

LDA lithium diisopropylamide 

m multiplet 

M molar 

m/z mass over charge 

Me methyl 

MeCN acetonitrile 

mg milligram 

MHz megahertz 

min minute(s) 

mol mole 

mmol millimole 

MS mass spectrometry 

IM normal 

NMR nuclear magnetic resonance 

NaOAc sodium acetate 

Pd/C palladium on carbon 



PdCI 2 (dppf).CH 2 CI 2 [1 ,1 '-bis(diphenylphosphino)ferrocene] dichloropalladium (II) 
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complex with dichloromethane (1:1) 


rn 


phenyl 


PPh3 


triphenylphosphine 


ppm 


parts per million 


psi 


pounds per square inch 


Pr 


propyl 


q 


quartet 


qt 


quintet 


quant. 


quantitative 


Rf 


TLC retention factor 


rt 


room temperature 


RT 


retention time (HPLC) 


s 


singlet 


TBAF 


tetrabutyl ammonium fluoride 


TBS 


te/f-butyldimethylsilyl 


TBSCI 


ferf-butyldimethylsilyl chloride 


TFA 


trifluoroacetic acid 


THF 


tetrahydrofuran 


TLC 


thin layer chromatography 


TMS 


tetramethylsilyl 


v/v 


volume per unit volume 


vol 


volume 


w/w 


weight per unit weight 



Preparative Examples of Indane Acetic Acid Derivatives 

[092] Example 1 

Preparation of ethvl (5-methoxv-2,3-dihvdro-1/f-inden-1-vlidene)ethanoate 

O 

O^CH 3 




[093] To a solution of 5-methoxyindanone (150 g, 0.91 mol) in anhydrous tetrahydrofuran 
(4.5 L), was added zinc (30 mesh, 103.64 g, 1.59 mol) and copper(l) chloride (4.53 g, 
0.045 mol). The suspension was stirred under argon atmosphere and refluxed for 15 
min; approximately a 25% portion of ethyl bromoacetate (133 mL, 1.18 mol) was added to 
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the refluxing mixture in a slow dropwise fashion. After allowing to coo! and stirring for 12 
h at rt; TLC showed the presence of desired product. The remainder of ethyl 
bromoacetate was added dropwise; an exotherm was observed (internal temperature 
increased to 35°C). After 4 h, TLC showed complete reaction. After the solids settled to 
the bottom of the flask, the liquid was siphoned off leaving a small amount behind to 
cover the solids. The flask was re-charged with 5-methoxyindanone (157.6 g, 1.86 mol 
total), anhydrous tetrahydrofuran (4.5 L), and zinc (80.92 g, 2.73 mol total). Ethyl 
bromoacetate (140 mL, 2.36 mol) was added dropwise. An exotherm was observed 
(internal temperature increased to 35°C). When the stirred mixture was cooled to rt, TLC 
showed the reaction to be complete. The solids were allowed to settle and the liquid was 
siphoned off. The combined reaction solutions were concentrated under reduced 
pressure to a volume of about 2 L. The liquid was then poured into HCI (1 N aqueous 
solution, cooled in ice water) to bring the pH to 1. The product was extracted with ethyl 
acetate (2 x 1 L, 1 x 500 mL). The combined extracts were washed with water (1 L), 
brine (1 L), dried over Na 2 S0 4> filtered, and concentrated under reduced pressure to 
afford a dark red oil which solidified gradually (438.3 g; theoretical yield = 432 g). 1 H 
NMR (CDCI 3 ): 5 7.5 (d, 1H), 6.8 (m, 2H), 6.2 (t, 1 H), 4.2 (q, 2H), 3.8 (s, 3H), 3.3 (m, 2H), 
3.0 (t, 2H), 1.3 (t, 3H). MS (CI) m/z 233 [M+H] + . 

[094] Example 2 

Preparation of ethyl (5-methoxy-2,3-dihvdro-1H-inden-1-vnacetate 



O 




[095] The crude product from Example 1 was dissolved in absolute ethanol (2.6 L) and 
hydrogenated at 40 psi of hydrogen over 10% palladium on carbon (21.6 g). Filtration 
through Celite® and concentration of the filtrate afforded the title compound: 433.3 g 
(99% yield for 2 steps) as a brown oil. 1 H NMR (CDCI 3 ): 5 7.1 (dd, 1H) f 6.8 (d, 1H), 6.7 
(dd, 1H), 4.2 (q, 2H), 3.8 (s, 3H), 3.5 (m, 1H) f 2.9 (m, 2H) f 2.7 (dd, 1H), 2.4 (m, 2H), 1.7 
(m, 1H), 1.3 (t, 3H). MS (CI) m/z 235 [M+H] + . 
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[096] 



Example 3 



Preparation of (5-methoxv-2.3-dihvdro-1HHnden-1-vnacetic acid 



O 




OH 



[097] To a solution of the crude ester (416 g, 1.77 mo!) prepared in Example 2 In EtOH 
(1 L), was added a solution of NaOH (142 g, 3.54 mol) in water (1.5 L). The reaction 
mixture was heated to reflux, during which time the color changed to dark red, and the 
reaction became homogeneous. After 1 h, the reaction was cooled to rt, and the EtOH 
was removed under reduced pressure. The remaining basic aqueous layer was washed 
with Et 2 0 (3 x 500 mL), then acidified with HCI (cone, aqueous solution) to pH -4 at which 
point an oily residue formed. The mixture was then extracted with Et 2 0 (4 x 500 mL), the 
combined extracts washed with water (2 x 300 mL) and brine, and then dried over 
Na 2 S0 4 . Filtration and evaporation of the solvents under reduced pressure gave the title 
compound (305 g, 83 %) as a yellow solid after drying for 12 h under vacuum. 1 H NMR 
(CDCI 3 ) 8 7.34 (d, 1H), 6.71 (s, 1H), 6.65 (dd, 1H), 3.71 (s, 3H) t 3.47 (m, 1H), 2.80 (m, 
3H), 2.35 (m, 2H), 1.71 (m, 1H). MS (CI) m/z 207 [M+H] + . 

[098] Example 4 

Preparation of r(1S)-5-methoxv-2,3-dihvdro-1H-inden-1-vnacetic acid 

O 

r"oH 



[099] Method A. To a solution of the acid (341.0 g, 1.65 mol) prepared in Example 3 in 
acetone (8.2 L, reagent grade), was added (S)-(-)-a-methylbenzylamine (223.8 mL, 1.74 
mol) dropwise at rt with stirring. A thick white precipitate formed during the addition. An 
additional 500 mL acetone was added and stirring continued for 1 h. The solids were 
collected by filtration, washed with acetone (300 mL), and dried under suction. The solids 
were then suspended in acetone (8.2 L) and warmed to reflux until all solids dissolved. 
The solution was cooled slowly over 12 h, during which time a white precipitate formed. 
The suspension was cooled to 0°C, then filtered, and the solids were washed with cold 
acetone (500 mL). After drying under suction, a sample analyzed by chiral analytical 
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HPLC (Method A) showed an ee of 95%. The recrystallization process was repeated as 
described above using acetone (6.7 L) after which chiral analytical HPLC (Method A) 
analysis showed an ee of 99%. After drying under suction, 192 g salt were obtained. 
The salt was suspended in EtOAc (2 L) and HCI (1 L of a 1 N aqueous solution), and 
shaken in a separatory funnel, whereupon the salt dissolved. The organic layer was 
separated, washed with HCI (500 ml_, 1 N aqueous solution), water (2 x 300 mL), and 
brine, then dried over Na 2 S0 4 . After filtration, the solvent was evaporated under reduced 
pressure, giving an oil which solidified upon standing. The title product (120.5 g, 35%) 
was obtained as an off-white solid after vacuum drying. 1 H NMR (CDCI 3 ) 5 7.10 (d, 1H), 
6.79 (d, 1H), 6.73 (dd, 1H), 3.79 (s, 3H), 3.55 (m, 1H), 2.89 (m, 2H), 2.79 (dd, 1H), 2.46 
(dd, 1H), 2.43 (m, 1H), 1.80 (m, 1H). MS (ESI) m/z 207 [M+H] + . 

[100] The absolute stereochemical assignment was done by single crystal X-Ray 
crystallography of a derivative containing the Evans' oxazolidinone chiral auxiliary. 

[101] Method B . As an alternative to Method A, the title compound may also be 
prepared via an enzymatic process. Thus, a mixture of the crude ester (500.0 g, 2.13 
mol; 87% pure as determined by analytical HPLC) prepared in Example 2, in reagent 
grade acetone (1 L), a phosphate buffer (2.5 L, pH 7.0, 0.05 M) and water (2.5 L) was 
treated in one portion with Amano Lipase PS (150 g, Amano Enzymes), and the mixture 
was stirred vigorously at rt for 12 h. Chiral analytical HPLC analysis (Method A) of an 
aliquot (homogeneous aliquot prepared by dissolving an aliquot in /-PrOH followed by 
filtration) showed one peak corresponding to unreacted f?-ester and another peak 
corresponding to desired S-acid. Only trace amounts of S-ester and R-acid were noted. 
Then, HCI (500 mL, 2 N aqueous solution) was added in one portion to the reaction 
mixture to ensure a pH -2, and the mixture was stirred for 20 min. The mixture was 
filtered and the solids washed with EtOAc (2 x 500 mL), then water (500 mL). The 
combined filtrates were further diluted with EtOAc (1 L), and the layers stirred together 
vigorously. Stirring was stopped and the layers allowed to separate. The resulting 
emulsion was broken by the addition of solid NaCI and stirring. The aqueous layer was 
removed, then extracted with EtOAc (3 x 1 L) in the same fashion. The combined organic 
extractions were washed with water (4 x 500 mL), and brine, then extracted with a 
Na 2 C0 3 (8 x 500 mL, 5% aqueous solution). Chiral analytical HPLC (Method A) analysis 
of the organic layer showed that it contained none of the S-enantiomer acid. The 
combined Na 2 C0 3 extracts were washed with EtOAc (2x1 L), then acidified to pH -2 by 
the addition of HCI (2 N aqueous solution). A white solid precipitated, accompanied by 
CO a evolution. The mixture was extracted with EtOAc (3 x 1 L). The combined extracts 
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were washed with water (2 x 1 L) and brine, then dried over Na 2 S0 4 . Chiral analytical 
HPLC (Method A) analysis of this solution showed that the material had an ee of 98%. 
The solvent was evaporated under reduced pressure, giving an oil which solidified upon 
standing. The title product (172.9 g) was obtained as an off-white solid after vacuum 
drying, and then this material was recrystallized from boiling hexanes (8.8 L). After 
cooling for 12 h, light yellow needles were collected via filtration, washed with hexanes 
(200 mL), and dried under suction. The title product (146.9 g f 38% from crude starting 
ester) was obtained as light yellow needles after vacuum drying. 1 H NMR results were 
the same as those for Example 3. 

[102] Example 5 

Preparation of ethyl r(1S)-5-methoxv-2,3<lihvdro-1rt-inden-1-vllacetate 

O 

f"O^CH 3 



[103] To a solution of the acid (305 g, 1.48 mol) prepared in Example 4 in 4.8 L absolute 
EtOH at rt under argon, was added chlorotrimethylsilane (413 mL, 3.25 mol) dropwise. 
An approximate 5°C rise in temperature was noted during the addition. After stirring for 
12 h, the EtOH was evaporated under reduced pressure, giving a bi-phasic liquid mixture. 
This mixture was diluted in ice-water (500 mL), then extracted with EtOAc (2 x 750 mL). 
The combined extracts were washed with water (3 x 300 mL), and then with a saturated 
aqueous solution of NaHC0 3 (200 mL). The organic phase was washed once more with 
water (300 mL), then brine, and dried over Na 2 S0 4 . The title compound (354 g, quant.) 
was obtained as a light yellow oil after solvent removal and vacuum drying. 1 H NMR 
(CDCI 3 ) 5 7.07 (d, 1H), 6.78 (d, 1H), 6.71 (dd, 1H), 4.18 (q, 2H), 3.78 (s, 3H), 3.52 (m, 
1H), 2.89 (m, 2H), 2.72 (dd, 1H), 2.37 (o, 2H), 1.74 (m, 1H), 1.28 (t, 3H). MS (CI) m/z 235 
[M+H] + . 

[104] Example 6 

Preparation of ethyl r(1S)-5-hvdroxv-2.3-dihvdro-1 H-inden-1 -vllacetate 

O 
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[105] To a cold solution (ice water bath) of the compound (346 g, 1.48 mol) prepared in 
Example 5 in CH 2 CI 2 (4.2 L), was added AICI 3 (984.6 g, 7.38 mol) portionwise under 
argon such that the reaction temperature was maintained below 10°C. The light brown 
suspension was stirred for 10 min, then EtSH (546 mL, 7.38 mol) was added dropwise at 
such a rate that the reaction temperature was maintained below 5°C. After 2.5 h of 
stirring below 10°C, the reaction mixture was slowly poured into 6 L ice water with strong 
agitation. The organic layer was separated, and the aqueous layer was extracted with 
CH 2 CI 2 (3 x 1 L). The combined CH 2 CI 2 layers were washed with water (2x1 L), then 
dried over Na 2 S0 4 . The solvent was removed under reduced pressure, giving a brown 
oil, which was filtered through a pad of silica gel (eluted with 0-10% EtOAc/Hexanes). 
Fractions were collected, and the title compound (314 g, 96%) was obtained as a thick 
yellow oil after solvent removal and vacuum drying. 1 H NMR (CDCI 3 ) 5 6.92 (d, 1H), 6.62 
(d, 1H), 6.55 (dd, 1H), 4.10 (q, 2H), 3.43 (q, 1H), 2.75 (m, 2H), 2.64 (dd, 1H), 2.31 (dd, 
1H), 2.29 (m, 1H), 1.67 (m, 1H), 1.20 (t f 3H). MS (CI) m/z 221 [M+H] + . 

[106] Example 7 



[107] 4-Hydroxy-1-indanone (5.0 g, 33.7 mmol) was dissolved in acetone (170 mL) and 
then potassium carbonate (9.0 g, 138.21 mmol) and Mel (9.6 g, 67.5 mmol) were added. 
The resulting suspension was heated to 50°C and stirred for 3 days at which time the 
reaction mixture was concentrated under reduced pressure. The residue was partitioned 
between EtOAc and water. The organic phase was separated and the aqueous phase 
was extracted with EtOAc. The combined organic layers were dried over MgS0 4l filtered 
and concentrated under reduced pressure to give the title compound (5.4 g, 98%) as a 
yellow solid. GC-MS m/z [M+H] + 163. 



Preparation of 4-methoxv-1-indanone 



O 



H 3 C 
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[108] 



Example 8 



Preparation of ethvl f2E>-(4-methoxv-2.3-dihvdro-1H-inden-1-viidene)ethanoate 



[109] Triethyl phosphonoacetate (6.1 g, 27.4 mmol) was added to a suspension of NaH 
(1.1 g, 27.4 mmol, 60% dispersion in mineral oil) in THF (76 mL). The resulting solution 
was stirred at rt for 2 h at which time 4-methoxy-1-indanone (Example 7, 3.7 g, 22.8 
mmol) was added and the reaction mixture heated at reflux for 18 h. The reaction was 
cooled to rt and partitioned between EtOAc and a saturated aqueous solution of NH 4 CI. 
The organic phase was separated and dried over MgS0 4 , and then concentrated under 
reduced pressure. The crude product was purified by silica gel flash chromatography (8:1 
Hexanes: EtOAc) to give the title compound as a yellow oil (3.4g, 65%). GC-MS m/z 
[M+H] + 233. 

[110] Example 9 



[111] A round bottomed flask was flushed with argon and then charged with Pd(OH) 2 
(316 mg, 10 wt %). The flask was evacuated and back-filled with argon, and then EtOH 
(5 mL) was added to the catalyst. Ethyl (2E)-(4-methoxy-2,3-dihydro-1H-inden-1- 
y!idene)ethanoate (Example 8, 3.2 g, 13.6 mmol) was added as a solution in EtOH (63 
mL). Ammonium formate (4.3 g, 68 mmol) was added, and the reaction mixture was 
heated to 65 °C. After 2 h, the reaction mixture was cooled and filtered through a pad of 
Celite®, and concentrated under reduced pressure. The reaction mixture was used 
without further purification according to the method outlined in Example 6 to give the title 
compound (2.3 g, 78 %) as a yellow oil. 1 H NMR (400 MHz, CDCI 3 ): 5 7.14 (t, 1H), 6.76 
(d, 1H), 6.67 (d, 1H), 4.91 (br s, 1H), 4.19 (q, 2H), 3.60 (m, 1H), 2.85 - 2.88 (m, 1H), 2.76 
- 2.80 (m, 2H), 2.19 - 2.26 (m, 2H), 1.76 - 1.82 (m, 1H), 1.26 (t, 3H); GC-MS m/z [M+H] + 
221. 




CH 3 



Preparation of ethvl (4-hydroxv-2,3-dihvdro-1H-inden-1-vnacetate 




CH 3 
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[112] Example 10 

Preparation of methyl 2-(6-methoxv-1H-inden-3-vllpropanoate 




[113] In an oven dried 3-neck 5.0 L flask fitted with a condenser, a thermometer, and an 
addition funnel was charged under argon, 5-methoxy-1-indanone (86.73 g, 0.52 mol) and 
THF (2.13 L). The mixture was stirred at rt and became an orange-colored solution. To 
this were added zinc granules (59.96 g, 0.92 mol, 30 mesh). The mixture was heated to 
~50°C with simultaneous addition of a solution of methyl-2-bromopropionate (88.80 g, 
0.79 mol) in THF (393 mL). The reaction mixture was heated for a period of 20 h, after 
which heating was stopped and the reaction mixture cooled to rt followed by cooling on 
an ice bath. The mixture was then slowly quenched with HCI (3.3 L, 1 N aqueous 
solution) maintaining the internal temperature at ~18°C. The aqueous layer was 
extracted with EtOAc (3 x 500 mL). The organic layer was then washed with water (4 x 
500 mL, a pH of -4.5 achieved), brine (500 mL), and dried over Na 2 S0 4 . The solvent 
was removed under vacuum to give a dark brown colored oil. The crude product was 
purified by silica gel chromatography (1-8% EtOAc/ hexane gradient) to give 54.09 g 
(52%) of the title compound as a dark brown oil. 1 H NMR (400 MHz, DMSO-d 6 ): 5 7.25 
(1H, d), 7.09 (1H, s), 6.87 (1H, dd), 6.24 (1H, s), 3.82 (1H, q), 3.75 (3H, s), 3.58 (3H, s), 
3.30 (2H, s), 1.21 (3H, d); LC-MS: RT = 3.00 min, (M+H) + : 233.0. 

[114] Example 11 

Preparation of 2-(6-methoxv-1H-inden-3-vl)propanoic acid 




[115] In a 1 L three-neck flask charged with NaOH (18.57 g, 0.464 mol) and water (216 
mL), was slowly added (over 15-20 min) a solution of methyl 2-(6-methoxy-1tf-inden-3- 
yl)propanoate (Example 10) (53.92 g, 0.232 mol) in MeOH (215 mL). During the addition, 
the reaction temperature increased to 38°C. To this mixture was added THF (108 mL) 
and then the mixture was heated to 40-45°C for a period of 8 h and subsequently stirred 
at rt for 17 h. The solvent was removed under vacuum and the resulting aqueous mixture 
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was extracted with CH 2 CI 2 (3 x 100 mi_). The aqueous layer was acidified with HCI (38 
mL, 37% aqueous solution) to pH -2.5 and extracted with EtOAc (3 x 100 mL). The 
combined organic layers were washed with water (4 x 150 mL) and brine (50 mL), dried 
over Na 2 S0 4l and filtered. The solvent was evaporated under vacuum, and the resulting 
oil was dried under vacuum at 40-45°C for 16-18 h to give 45.71 g (90 %) of the title 
compound. 1 H NMR (400 MHz, DMSO-d 6 ): 5 7.25 (1H, d), 7.05 (1 H, s), 6.83 (1H, dd), 
6.19 (1H, s), 3.73 (3H, s), 3.68 (1H, q) f 3.30 (2H, s), 1.39 (3H, d); LC-MS: RT = 2.43 min, 
(M+H) + : 219.1. 

[116] Example 12 

Preparation of (2S)-2-r(1S)«-5-methoxv-2.3-dihvdro-1H-inden-1-vnpropanoic acid 



[117] In a 1 L single neck flask was charged the racemic 2-(6-methoxy-1/-/-inden-3- 
yl)propanoic acid (Example 11) (41.9 g, 0.192 mol) and acetonitrile (629 mL). To this 
dark orange colored solution was added under stirring (f?)-(+)-a-methylbenzylamine 
(25.91 mL, 0.201 mol) slowly over a period of 10 min. The dark orange colored solution 
was then stirred at rt for 16-18 h. The resulting suspension was concentrated to dryness 
under vacuum to give 61 .3 g of the 1:1 diastereomeric salt mixture. Under argon, ethanol 
(19 mL) was added to chlorotris(triphenylphosphine)rhodium(l) (2.0 g, 2.2 mmol). To this 
suspension was added a solution of the above 1:1 diastereomeric salt mixture (15.0 g, 
0.044 mol) in a mixture of EtOH (116 mL) and THF (15 mL). This mixture was 
hydrogenated in a Parr apparatus under 60 psi at rt over a period of 17 h. The resulting 
suspension was cooled to 0-5°C over a period of 30 min. The precipitate was filtered off 
and dried under vacuum at 40-45°C for a period of 16-18 h to give the diastereomerically 
enriched salt (6.79 g, 45%) containing mainly the (S,S)-enantiomer of its anionic 
component [84% ee, chiral analytical HPLC, Method B]. The assignment of the absolute 
configuration is described in the following part. This crude salt was recrystallized by 
dissolution in MeCN (238 mL) under reflux condition. The resulting solution was cooled 
over 2 h and the precipitate filtered off, washed with MeCN (13 mL) and dried under 
vacuum at40-45°C to give the desired salt (5.19 g, 76% of mass recovered) having an 
ee of 98.14% (chiral analytical HPLC, Method B] reflecting the identical enantiomeric 
purity of the (S,S)-enantiomer of its anionic component. 1 H NMR (of the salt) (400 MHz, 




OH 
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DMSO-d 6 ): 5 7.35 (2H, d) f 7.30 (2H, t), 7.19 (1H, m), 7.05 (1H, d), 6.73 (1H, s), 6.65 (1H. 
dd), 4.07 (1H, q), 3.70 (3H f s), 3.40 (1H, q), 2.77 (2H, m), 2.58 (1H, q), 2.05 (1H, m), 1.75 
(1H, m), 1.35 (3H, d), 0.87 (3H, d); Quattro Micro (Micromass)(-esi) (M-H)": 219 (free 
acid). The.absolute stereochemistry of the title compound was determined to be (1S.2S) 
by single crystal x-ray crystallography of the (f?H+)-a-methyl benzylamine salt. A 
dichlorornethane solution of the diastereomerically pure salt was acidified by washing with 
1 N HCI followed by washing the organic layer with water. The organic layer was dried 
with Na 2 S0 4 and concentrated to dryness to give the enantiomerically pure free acid, 
(2S)-2-[(1S)-5-methoxy-2,3-dihydro-1H-inden-1-yl]propanoic acid. 

[118] Example 13 

Preparation of methyl (2S)-2-r(1S)-5-methoxv-2.3-dihvdro-1H-inden-1vnpropanoate 



[119] A suspension of (2S)-2-[(1S)-5-methoxy-2,3-dihydro-1H-inden-1-yl]propanoic acid 
(Example 12) (6.45 g, 0.029 mol), sodium bicarbonate (7.380 g, 0.088 mol), and 
iodomethane (5.5 mL t 0.088 mol) in DMF (60 mL) was stirred at rt for a period of 17 h. 
The completion of the reaction was achieved by addition of an additional amount of 
iodomethane (0.93 mL, 0.015 mol) and stirring for another 3 h at rt. The reaction mixture 
was poured into water (200 mL) and the aqueous layer was extracted with EtOAc (2 x 
100 mL). The combined organic layers were washed with NaOH (1 N aqueous solution), 
water and brine, dried (Na 2 S0 4 ), filtered, and concentrated to dryness under vacuum to 
give 5.70 g (84%) of the title compound. 1 H NMR (400 MHz, DMSO-cfe) 8 6.96 (d, 1H), 
6.77 (d, 1 H), 6.67 (dd, 1H), 3.70 (s, 3H), 3.63 (s, 3H), 3.38 (q, 1H), 2.78 (m, 3H), 2.08 (m, 
1H), 1.78 (m, 1H); LC-MS RT = 3.10 min; (M+H) + 234.9. 

[120] Example 14 

Preparation of methvl (2S)-2-rMS)-5-hvdroxv-2.3-dihvdro-1H-inden-1-vnpropanoate 
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[121] A solution of methyl (2S}-2-[(1 S)-5-methoxy-2,3-dihydro-1H-inden-1yl]propan6ate 
(Example 13) (5.70g, 0.024 mol) in CH 2 CI 2 (70 mL), under argon, was cooled to 0-5°C 
and AICI 3 (16.22 g, 0.122 mol) was added portion-wise while maintaining the temperature 
below 10°C. To this mixture was added EtSH (9.0 mL, 0.122 mol) and the resulting 
mixture was stirred at Q-5°C for 4 h. The reaction mixture was then slowly poured into 
vigorously stirred ice-water (200 mL) and the aqueous layer was extracted with CH 2 CI 2 . 
The combined organic layers were washed with water, brine, dried (Na 2 S0 4 ), filtered, and 
concentrated to dryness under vacuum. The resulting crude product was purified by 
silica gel flash chromatography (gradient of 10-40% ethyl acetate/hexanes) to give 4.2 g 
(80%) of the title compound. 1 H NMR (400 MHz, CDCI 3 ): 5 6.93 (d, 1 H), 6.70 (s, 1 H), 
6.63 (dd, 1H), 3.72 (s, 3H), 3.50 (q, 1H), 2.83 (m, 3H), 2.19 (m, 1H), 1.90 (m, 1H), 1.08 
(d, 3H); GC-MS: RT = 8.60 min, (M+H) + 220. 

[122] Example 15 

Preparation of (2S)-2-r(1 S)-5-methoxv-2.3-dihvdro-1/y-inden-1-vn propanoic acid and 
f2ffl-2-rf1ffl-5-methoxv-2.3-dihvdro-1H-inden-1-vnpropanoic acid 




[123] The starting acid (Example 11) was reacted under Wilkinson's hydrogenation 
conditions (60 psi) using 4.5 g starting material, 1.04 g catalyst, and 4.5 mL triethylamine 
in 45 mL ethanol and 5 mL THF (analogous procedure as for example 12). The standard 
extractive workup gave 3.22 g product. 1 H NMR (400 MHz, DMSO-d 6 ) 0.87 (d, 3H), 1.75 
(m, 1H), 2.04 (m, 1H), 3.66 (s, 3H), 6.65 (m, 1H), 6.76 (s, 1H), 7.04 (d, 1H) 12.18 (bs, 
1H); LC-MS RT2.41 min. 

[124] Example 16 

Preparation of methyl (2S)-2-r(1S)-5-methoxv-2.3-dihydro-1H-inden-1-vnpropanoate 
and methyl (2ft)-2-r( 1 ffl-5-methoxv-2.3-dihvdro-1 H-inden-1 -vllpropanoate 
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[125] The compound was prepared by the reaction of 1.5 g starting acid (Example 15), 
0.93 mL iodomethane, and 1.75 g sodium bicarbonate in 10 mL methanol under the 
esterification conditions as described in Example 13. Workup gave 1.53 g, 96%. 1 H NMR 
(400 MHz), (CD 2 CI 2 ): 5 1.05 (d, 3H), 1.88 (m, 1H), 2.19 (m, 1H), 3.44 (m, 1H) f 3.68 (s, 
3H), 3.77 (s, 3H). 

[126] Example 17 

Preparation of methyl (2S)-2-r(1S)"5-hvdroxv-2.3-dihvdro-1H-inden-1-vnpropanoate 
and methyl (2R)-2-f(1 R)-5-hvdroxv-2.3-dihvdro-1/Y-inden-1-vnpropanoate 



[127] Using the demethylation conditions described in Example 14, and starting with 
Example 16 (1.53 g), AICI 3 (4.35 g) and EtSH (2.4 mL) in CH 2 CI 2 (20 mL), 1.21 g of 
product (84%) were obtained. 1 H NMR (CD 2 CI 2 ): 5 1.05 (d, 3H), 1.88 (m, 1H), 2.18 (m, 
1H), 3.45 (m, 1H), 3.67 (s, 3H), 6.60 (m, 1H, aryl), 6.69 (s, 1H), 6.93 (d, 1H). 



[129] An oven dried 5-L four-necked round-bottomed flask was fitted with a thermometer, 
a condenser, an addition funnel, and a mechanical stirrer. Under an argon atmosphere, a 
suspension of 5-methoxy-1-indanone (80.0 g, 494 mmol), Zn powder (Lancaster, 56.2 g, 
865 mmol) in THF (2 L, anhydrous) was stirred at 60°C (internal temperature), while a 
solution of methyl bromobutyrate (134.1 g, 741 mmol) in THF (400 mL, anhydrous) was 
added slowly using an addition funnel. After completion of the addition, the reaction 
mixture was stirred at 60°C (internal temperature) for 1 h. The reaction was followed by 
TLC analysis of aliquots following 1 N aqueous HCI workup. After the reaction was 
completed, it was cooled in an ice-water bath followed by slow addition of HCI (3 L, 1 N 
aqueous solution). The internal temperature was kept below 20°C. The mixture was then 
extracted with EtOAc (1 L). The organic layer was washed with water until a pH of 6.0- 




[128] 



Example 18 



Preparation of methyl 2-(6-methoxv-1H-inden-3-vhbutanoate 



O 
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7.0 was reached, then with brine, dried over Na 2 S0 4 , and then filtered. The product 
(127g, >99%), a yellow oil, was obtained after solvent removal and drying under vacuum 
1 H NMR (300 MHz), (DMSO-d 6 ) 5 7.28 (d, 1H), 7.05 (d, 1H), 6.82 (dd, 1H), 6.22 (s, 1H), 
3.72 (s, 3H), 3.60 (m, 1H), 3.58 (s, 3H), 3.28 (s, 2H), 1.95 (m, 1H), 1.80 (m, 1H), 0.88 (t, 
3H). 

[130] Example 19 



[131] To a solution of the ester prepared in Example 18 (200.0 g, 813 mmol) in MeOH (2 
L), was added a solution of KOH (91.0 g, 1.63 mol) in water (200 mL). The reaction 
mixture was stirred at 60°C (internal temperature) for 2 h. TLC showed 70% conversion. 
A solution of KOH (45.0 g, 0.81 mol) in water (100 mL) was then slowly added to the 
reaction mixture. The reaction was complete in 1 h, after which the mixture was cooled to 
rt, and then the solvents were removed under reduced pressure. The residue was 
dissolved in water (3 L), and then washed with EtOAc (2x1 L). The aqueous layer was 
cooled in an ice-water bath, acidified with HCI (37% aqueous solution) to pH < 3.0 and 
extracted with CH 2 CI 2 (3 L). The organic phase was washed with water (2x1 L), dried 
over Na 2 S0 4 , filtered, and then the filtrate was stirred with 30 g charcoal for 2 h. The 
charcoal was removed by filtration through a pad of Celite® to provide the title compound 
(175 g, 93%) as a light brown solid after solvent removal and drying under reduced 
pressure. 1 H NMR (300 MHz), (DMSO-cfe) 812.20 (b, 1H), 7.30 (d, 1H), 7.06 (d, 1H), 6.82 
(dd, 1H), 6.22 (s, 1H), 3.75 (s, 3H), 3.45 (t, 1H), 3.30 (s, 2H) f 1.90 (m, 1H), 1.78 (m, 1H), 
0.90 (t, 3H). 

[132] Example 20 



Preparation of 2-(6-methoxv-1/-/-inden-3-vn butanoic acid 



O 




Preparation oH2S)-2-(6-methoxy-1tt-inden-3-vnbutanoic acid 



O 




OH 
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[133] To a solution of the racemic indene acid prepared in Example 19 (300 g, 1.29 mol) 
in CH 3 CN (4.5 L), was added quinine (324 g, 1.0 mol) at rt. The mixture was stirred for 
1 h, and became a homogeneous solution. A small amount of the insoluble particles 
were removed by filtration through a microfiber filter under vacuum. The filtrate was then 
mechanically stirred under argon for 24 h, a precipitate formed, after which a small 
sample of the solid was taken and analyzed by chiral analytical HPLC (Method A), 
showing 76% ee. The agitation was continued for two additional days, after which the 
suspension was filtered. The solid collected was washed with CH 3 CN (3 x 200 ml_), and 
then dried under vacuum at 40°C for 3 h. This solid was stirred with CH 3 CN (4.5 L) at 
70°C until all solids went into solution. Heat was shut off, and the solution was allowed to 
cool to rt slowly. The resulting suspension was stirred at rt for 24 h and then filtered. The 
filter cake was washed with CH 3 CN (3 x 250 mL) and dried under vacuum at 40°C for 
24 h. This quinine salt was collected as a white solid (254.6 g, 35.4% yield, 96.8% ee for 
the acid). 

[1341 The quinine salt (544.3 g, 0.98 mol) was dissolved in CH 2 CI 2 (4.0 L) to obtain a 
clear solution. This solution was stirred vigorously with HCI (4.0 L of a 2N aqueous 
solution) in a 22-L round- bottomed flask with a bottom valve. After 30 min, the mixture 
was allowed to settle, the organic layer was separated and the aqueous layer was 
extracted with CH 2 CI 2 (1 L). The combined organic layers were washed with water (3 x 
2.0 L) until a pH of 5.0-6.0 was reached, and then dried over Na 2 S0 4 . The product (230.8 
g, 99%, 96.8% ee) was obtained as an off white solid after solvent removal and vacuum 
drying. The 1 H NMR spectrum was identical to that of the racemic material described in 
Example 19. 

[135] Treatment of the mother liquor in similar fashion gave the enriched R-isomer. 
Alternatively, the mother liquor could be subjected to aqueous basic conditions in order to 
effect racemization and recovery of racemic starting material. 

[136] The absolute configuration was determined after the following step (Example 21). 
[137] Example 21 

Preparation of (2S)-2-r(1S)-5-methoxv-2,3-dihvdro-1A/-inden"1-vllbutanoic acid 
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[138] A solution of the product obtained in Example 20 (105 g, 453 mmol), CIRh(PPh 3 ) 3 
(21.0 g, 22.7 mmol), and EtaN (68.8 g, 679.5 mmol) in EtOH (945 mL) and THF (105 m!_) 
was shaken in a 2-L pressure bottle under H 2 (60 psi) for 16 h. The solvents were 
removed under reduced pressure and the residue was taken up in a mixture of HCI (1.5 
L, 1 N aqueous solution) and CH 2 CI 2 (1.5 L) and stirred. The aqueous layer was 
extracted with CH 2 CI 2 (2 x 250 mL). The combined organic layers were washed with HCI 
(1 L, 1 N aqueous solution) and stirred with NaOH (1 L, 1 N aqueous solution). The 
organic layer was extracted with NaOH (2 x 0.5 L, 1 N aqueous solution). The combined 
aqueous layer was washed with CH 2 CI 2 (2 x 250 mL), and acidified (pH 2.0-3.0) by a slow 
addition of HCI (37% aqueous solution) while maintaining the temperature below 15°C. 
The acidic mixture was extracted with CH 2 CI 2 (2x1.5 L). The combined organic phases 
were washed with water (2 x 0.5 L) until a pH of 5.0-6.0 was reached, and brine, dried 
over Na 2 S0 4 , filtered, and then concentrated under reduced pressure. The product 
(101.0 g, 95% yield, 96.8% ee) was obtained as a light yellow oil. 

1139] The absolute configuration of the title compound was determined by single crystal 
X-Ray crystallography of the corresponding (R)-(+)-a-methyl benzylamine salt. 

[140] 1 H NMR (300 MHz), (DMSO-cfe) 5 12.20 (s, 1H), 7.04 (d, 1H), 6.78 (d, 1H), 6.66 



(dd, 1H), 3.70 (s, 3H), 3.28 (m, 1H), 2.72 (m, 2H), 2.32 (m, 1H), 2.06 (m, 1H), 1.80 (m, 
1H), 1.50 (m, 1H), 1.36 (m, 1H), 0.82 (t, 3H). 



Preparatio n of methvl (2S)-2-r(1SU5-methoxv-2.3-dihvdro-1W-inden-1-vnbutanoate 

O 



[142] A suspension of the acid prepared in Example 21 (220.0 g, 0.94 mol), NaHC0 3 
(237.0 g, 2.82 mol), CH 3 I (200 g, 1.41 mol) in DMF (2.0 L) was stirred under argon at rt 
for 18 h. Adding additional CH 3 I (100 g, 0.71 mol) and stirring for an additional 24 h at rt 
caused completion of the reaction. The reaction mixture was poured into 4.0 L water, and 
extracted with EtOAc (2x2 L). The combined organic layers were sequentially washed 
with water (2 x 1 L), NaOH (1 L, 1 N aqueous solution), water (2 x 1 L), and brine (0.5 L). 
The organic phase was dried over Na 2 S0 4 , filtered, and concentrated under reduced 
pressure to afford the title compound (233 g, 99%) as a light yellow. 1 H NMR (300 MHz, 



[141] 



Example 22 
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DMSO-cfe) 5 6.90 (d, 1H), 6.78 (d, 1H), 6.66 (dd, 1H), 3.70 (s, 3H), 3.60 (s, 3H), 3.20 (m, 
1H), 2.80 (m, 2H), 2.40 (m, 1H), 2.08 (m, 1H), 1.80 (m, 1H), 1.58 (m, 1H), 1.40 (m, 1H), 
0.80 (t, 3H). 

[143] Example 23 

Preparation of methyl (2SW2-r(1S)-5-hvdroxv-2.3-dihvdro-1/yHnden-1-vnbutanoate 

O 




[144] To a cold solution (ice water bath) of the compound prepared in Example 22 
(233 g, 0.94 mol) in CH 2 CI 2 (2.5 L), was added AICI 3 (630 g, 4.7 mol) slowly under argon. 
The interna! temperature was kept below 20°C, and the color of the reaction turned 
purple. EtSH (345 mL, 4.7 mol) was added slowly via an addition funnel maintaining the 
internal temperature below 15°C. After 2 h of stirring at a temperature below 20°C, the 
reaction was completed and was slowly poured into ice-water (2.5 L) with strong 
agitation. The organic phase was separated, and the aqueous phases was extracted with 
CH 2 CI 2 (1 L) The combined organic phases were washed with water (4 x 1 L) until a pH 
of 6.0-7.0 was reached, and then dried over Na 2 S0 4 , filtered, concentrated under reduced 
pressure and then dried under vacuum to provide the title compound (216 g, 98%) as a 
white solid. 1 H NMR (300 MHz), (DMSO-cfe) 5 9.10 (s, 1H), 6.78 (d, 1H), 6.58 (d, 1H) f 
6.50 (dd, 1H), 3.60 (s, 3H), 3.20 (q, 1H), 2.70 (m, 2H), 2.40 (m, 1H), 2.08 (m, 1H), 1.80 
(m, 1H), 1.50 (m, 2H), 0.80 (t, 3H). 

[145] Example 24 

Preparation of 3-trif1uoromethvl-7-propy1-6-hvdroxv-benzisoxazole 



[146] l^^-Dihydroxy-S-propylphenyl^^^-trifluoroethanone oxime (4.2 g, 15.96 
mmol, prepared by the method described in W09728137) and PPh 3 (8.82 g, 33.6 mmol) 
were dissolved in THF (250 mL), and the mixture was cooled to 0°C. A solution of DEAD 
(5.02 mL, 32.0 mmol) in THF (150 mL) was slowly added over a period of 30 min. The 
reaction mixture was stirred for 1 h at 0°C. After addition of water (500 mL) and 
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extraction with EtOAc (3 x 300 m!_), the combined organic phases were washed with 
brine (300 mL), dried over Na 2 S0 4l filtered, and concentrated under reduced pressure. 
The product was purified by silica gel flash chromatography (1 :6 EtOAc/hexane) to yield 
1 .96 g (50%) of the title compound as a light yellow powder. 1 H NMR (300 MHz, CDCI 3 ): 5 
1.00 (t, 3H), 1.73 (m, 2H), 2.88 (t, 2H), 5.34 (s, 1H), 6.93 (d, 1H), 7.48 (d, 1H). 

[147] Example 25 

Preparation of 6-(2-bromoethoxv)-7-propyl-3-(trif luoromethvIM ,2-benzisoxazole 



[148] 3-Trifluoromethyl-7-propyl-6-hydroxy-benzisoxazole (1 g, 4.1 mmol) prepared in 
Example 24, 1 ,2-dibromoethane (3.7 g, 18.3 mmol) and NaOH (6 M aqueous solution, 
1 mL, 6.0 mmol) were combined and stirred under reflux for 4.5 h. A second portion of 
NaOH (6 M aqueous solution, 0.43 mL, 2.6 mmol) was added, and stirring under reflux 
was continued for 4 h. Upon cooling to rt, water (10 mL) was added and the mixture was 
extracted with CH 2 CI 2 (3x). The combined organic phases were washed with NaOH (5 M 
aqueous solution, 2x) and water (3x). The organic phase was dried over Na 2 S0 4 , filtered, 
and concentrated under reduced pressure. The crude product was purified by silica gel 
flash chromatography (EtOAc/hexanes (v/v) 1:9) to obtain 550 mg (38%) of the title 
compound as colorless crystals. 1 H NMR (300 MHz, CDCI 3 ): 5 0.99 (t, 3H), 1.72 (dt, 2H), 
2.94 (t, 2H), 3.70 (t, 2H), 4.42 (t, 2H), 7.03 (d, 1H), 7.58 (d, 1H). 

[149] Example 26 

Preparation of (nS)-5-f2-r(3»methvl-7-propvl-1,2-benzisoxazol-6-vl)oxv1ethoxv>"2,3- 



F 3 C 




dihvdro-1H-inden-1-vhacetic acid 



F 3 C 




53 



WO 2004/058174 



PCT7US2003/040842 



[150] Ethyl [(IS^S-hydroxy^.S-dihydro-IH-inden-l-yllacetate (Example 6) (62.4 mg, 
0.28 mmol) was dissolved in DMF (5 mL), and Cs 2 C0 3 (111 mg, 0.34 mmol), and 3 drops 
of water were added. 6-(2-bromoethoxy)-7-propyl-3-(trifluoromethyl)-1 ,2-benzisoxazole 
(100 mg, 0.28 mmol) was added and the reaction mixture was stirred for 10 h at 60°C. 
The solvent was removed under reduced pressure, and the crude product was taken up 
in EtOAc, filtered through silica gel, and the filtrate was concentrated under reduced 
pressure. The crude product was dissolved in THF (2 mL), and LiOH (0.5 M aqueous 
solution, 0.9 mL) and MeOH (4 drops) were added. After stirring for 18 h at 50°C the 
reaction mixture was concentrated under reduced pressure. Water and HCI (1 N 
aqueous solution) were added until the mixture was acidic which was followed by 
extraction using EtOAc. The product was purified by silica gel filtration (gradient 1:6 
EtOAc/Hexane to 100% EtOAc), yielding 12 mg (9% over 2 steps) of the title compound 
as white crystals. 1 H NMR (300 MHz, CD 3 OD): 5 0.91 (t, 3H), 1.70 (m, 3H), 2.33 (m, 2H), 
2.68 (m, 2H), 2.87 (m, 3H), 3.46 (m, 1H), 4.33 (m, 2H), 4.48 (m, 2H), 6.73 (dd, 1H), 6.82 
(d, 1H), 7.11 (d, 1H), 7.34 (d, 1H), 7.67 (d, 1H). 

[151] Example 27 



[152] 4-Hydroxybenzonitrile (30.0 g, 252 mmol), ally) bromide (39.6 g, 327 mmol), and 
Cs 2 C0 3 (98.5 g, 302 mmol) were dissolved in DMF (900 mL), and water (1 mL) was 
added. After stirring for 12 h at rt, the reaction mixture was concentrated under reduced 
pressure, water was added, and the mixture was extracted with EtOAc (2x). The 
combined organic layers were washed with water and brine. The organic layer was dried 
over Na 2 S0 4 , filtered, and concentrated under reduced pressure yielding 40 g (100%) of 
the title compound as a white crystalline solid. 1 H NMR (400 MHz, CDCI 3 ): 5 4.60 (d, 2H), 
5.34 (d, 1H), 5.43 (d, 1H), 6.03 (m, 1H), 6.96 (d, 2H), 7.58 (d, 2H). 

[153] Example 28 



Preparation of 4-(allvloxv)benzonitrile 




Preparation of 3-allvl-4-hvdroxvbenzonitrile 
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[154] 4-(Allyloxy)benzonitrile (40.0 g, 251.3 mmol) (Example 27) was heated under 
argon at 200°C for 20 h. Upon cooling to rt, the product was purified via silica gel flash 
chromatography (EtOAc/hexane (v/v) = 1:10 to EtOAc/hexane (v/v) = 1:4 gradient), 
yielding 27.5 g (69%) of the title compound as a white crystalline solid. 1 H NMR (400 
MHz, CDCI 3 ): 5 3.44 (d, 2H), 5.18 (d, 1H), 5.24 (d, 1H), 5.99 (m, 1H), 6.05 (br, 1H), 6.89 
(d, 1H),7.46(d, 2H). 

[155] Example 29 

Preparation of 4-hvdroxv-3-propylbenzonitrile 

[156] 3-ANyl-4-hydroxybenzonitrile (20.0 g, 126 mmol) (Example 28) was dissolved in 
EtOH (320 mL) under argon. Pd/C (80 mg, 10%, Fluka) was added, and the reaction 
mixture was stirred under a hydrogen atmosphere (1 atm) at rt for 20 h. The catalyst was 
filtered off, and then the reaction mixture was concentrated under reduced pressure, 
yielding 20.2 g (99%) of the title compound as a slightly greenish oil. 1 H NMR (400 MHz, 
CDCI3): 5 0.95 (t, 3H), 1.63 (m, 2H) t 2.56 (m, 2H), 6.86 (d, 1H), 7.30 (m, 2H). 

[157] Example 30 

Preparation of 4-(benzvloxv)-3-propylbenzonitrile 




[158] To a solution of 4-hydroxy-3-propylbenzonitrile (0.97 g, 6 mmol) (Example 29) in 
DMF (20 mL) were added 10 drops of water, benzyl bromide (2.05 g, 12 mmol), and 
Cs 2 C0 3 (2.93 g, 9 mmol), and the mixture was stirred for 12 h at rt. The reaction mixture 
was concentrated under reduced pressure, and the residue was suspended in EtOAc and 
filtered. The precipitate was washed with more EtOAc. The combined filtrates were 
concentrated and purified by silica gel chromatography (EtOAc/hexanes (v/v) = 1:19) to 
give 1.23 g (82%) of the title compound. 1 H NMR (400 MHz, CDCI 3 ): 5 7.48-7.32 (m, 7H), 
6.92 (d, 1H), 5.13 (s, 2H), 2.67 (t, 2H), 1.72-1.60 (m, 2H), 0.98 (t, 3H). 
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[159] 



Example 31 



Preparation of 4-(benzvioxvl-3-propylbenzenecarbothioamide 




NH 2 



H 3 C. 



[160] Through a solution of 4-(benzyloxy)-3-propylbenzonitrile (1.23 g, 4.91 mmol) 
(Example 30) in DMF (35 mL) was passed H 2 S for 30 min at rt. Diethyl amine (0.76 mL, 
7.36 mmol) was added and the solution was heated to 60°C for 4 h. The mixture was 
cooled to rt, and the residual H 2 S was removed by passing argon through the solution for 
30 min. The reaction mixture was concentrated under reduced pressure, and the residue 
was filtered through a plug of silica and washed with EtOAc. Concentration of the filtrate 
under reduced pressure resulted in a yellow solid which was used in the next step without 
further purification. 

[161] Example 32 

Preparation of 2-r4-(benzvloxv>-3-propviphenvn-4-ethvl-1.3-thiazofe 

H3C 



[162] To a solution of 4-(benzyloxy)-3-propylbenzenecarbothioamide (0.53 g, 1.86 mmol) 
(Example 31) in EtOH (70 mL) was added 1-bromo-2-butanone (0.47 g, 2.79 mmol), and 
the reaction was stirred for 3 h at 70°C. After the reaction was complete, the reaction 
mixture was concentrated under reduced pressure and the residue was saved. This 
procedure was repeated on a 1.1 g scale (based on thioamide). The two crude residues 
were combined and purified by silica gel chromatography (EtOAc/hexane (v/v) = 1:9, then 
100% EtOAc) to give 0.87 g (67 % overall) of the title compound. 1 H NMR (400 MHz, 



CDCI 3 ):6 7.72 (s, 1H), 7.67 (d, 1H), 7.45-7.28 (m, 5H), 6.88 (d, 1H), 6.76 (s, 1H), 5.12 (s, 
2H), 4.09 (q, 2H), 2.84 (q, 2H), 2.75-2.66 (m, 2H), 1.30 (t, 3H), 0.93 (t, 3H). 
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[163] 



Example 33 



Preparati on of 4-(4-ethvl-1,3-thiazol-2-vl)-2-propvlphenol 




OH 



[164] Under an atmosphere of argon, palladium on charcoal (0.10 g) was added to a 
solution of 2-[4-{benzyIoxy)-3-propylphenyl]-4-ethyl-1,3-thiazole (0.86 g, 2.53 mmol) 
(Example 32) and ammonium formate (1.28 g, 20.3 mmol) in EtOH (45 mL). The mixture 
was stirred at 40°C for 2 h, and then cooled to rt. The solvent was evaporated and the 
material was suspended in EtOAc. This suspension was filtered through a small plug of 
silica gel and then concentrated to give a crude solid. The product was used in the next 
step without further purification. 1 H NMR (400 MHz, CDCI 3 ): 6 7.66 (s, 1H), 7.56 (d, 1H), 
6.77-6.66 (m, 2H), 5.70-5.42 (br, 1H), 2.88-2.76 (m, 2H), 2.64-2.55 (m, 2H), 1.72-1.57 (q, 
2H), 1.31 (t, 3H), 0.95 (t, 3H). 

[165] Example 34 

Preparation of 2-r4-(2-bromoethoxv)-3-propvlphenvl1-4-ethvl-1 .3-thiazole 



[166] To a solution of 4-(4-ethyl-1,3-thiazol-2-yl)-2-propylphenol (0.24 g, 0.97 mmol) 
(Example 33) in DMF (2 mL, containing 1% v/v of water) was added 1,2-dibromoethane 
(1.09 g, 5.82 mmol), and the mixture was stirred at rt for 12 h. The reaction mixture was 
filtered, and the filtrate was concentrated under reduced pressure. The crude residue 
was suspended in EtOAc, filtered through a small plug of silica, and the filtrate was 
concentrated. The crude material was used in the next step without further purification. 
1 H NMR (400 MHz, CDCI 3 ): 5 7.79-7.68 (m, 2H), 6.88-6.78 (m, 2H), 4.34 (t, 2H), 3.69 (t, 
2H), 2.95-2.82 (m, 2H), 2.72-2.60 (m, 2H), 1.80-1.64 (m, 2H), 1.36 (t, 3H), 1.02 (t, 3H). 
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[167] 



Example 35 



Preparatio n of ethyl ff1S)-5^2-r444-ethvl-1.3-thiazol-2-vH-2-propylDhenoxv1- 
ethoxv>-2.3-dihvdro-1H-mden-1-vnacetate 



[168] To a mixture of 2-[4-(2-bromoethoxy)-3-propylphenyl]-4-ethyl-1 f 3-thiazole (105 mg, 
0.30 mmol) (Example 34) and ethyl [(IS^S-hydroxy^.S-dihydro-IH-inden-l-ylJacetate (65 
mg, 0.30 mmol) (Example 6) in DMF (4 mL, containing 1% v/v of water), was added 
Cs 2 C0 3 (145 mg, 0.44 mmol), and the mixture was stirred for 24 h at rt. The reaction 
mixture was concentrated under reduced pressure, and the residue was suspended in 
EtOAc and filtered. The filtrate was concentrated and purified by silica gel 
chromatography (gradient:100% hexane to 1:9 (v/v) EtOAc/hexane) to give 66 mg (41%) 
of the title compound as an oil. 1 H NMR (400 MHz, CDCI 3 ): 5 7.72-7.58 (m, 3H), 6.98 (d, 
1H), 6.86-6.60 (m, 3H), 4.33-4.28 (br, 2H), 4.28-4.20 (br, 1H), 4.10 (q, 2H), 3.52-3.40 (m, 
1H), 2.84 (m, 4H), 2.64 (dd, 1H), 2.58-2.50 (m, 3H), 2.40-2.24 (m, 2H), 1.72-1.50 (m, 3H), 
1.26 (t, 3H), 1.20 (t, 3H), 0.84 (t, 3H). 

[169] Example 36 

Preparation of (MS)-5-/2-r4-f4-ethvl-1.3-thrazol«2-vl)-2-propvlphenoxv1ethoxv>-2.3- 



[170] To a solution of ethyl ((1S)-5-{2-[4-(4-ethyl-1,3-thiazol-2-yl)-2-propylphenoxy] 
ethoxy}-2,3-dihydro-1H-inden-1-y!)acetate (18 mg, 0.04 mmol) (Example 35) in THF (1.2 
mL), was added a solution of LiOH«H 2 0 (5 mg , 0.11 mmol) in H 2 0 (0.4 mL). The mixture 
was stirred for 12 h at rt. The reaction mixture was concentrated Under reduced 
pressure, and the residue was suspended in a small volume of water. Then, HCI (1 N 




dihvdro-1H-inden-1-vhacetic acid 




O 
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aqueous solution) was added until the solution was below pH 3. The aqueous layer was 
extracted with excess EtOAc, and the organic layer was dried, filtered and then 
concentrated to give the crude product. The residue was purified by HPLC (C 18 reverse 
phase column, using 0-80% CH 3 CN in water) to give 2.2 mg (13%) of the title compound 
as a white solid. LC-MS: RT 3.78 min; (M+H) + : 466.4. 

[171] Examples of compounds of Formula (Ikk) [Formula (I), where R 2 and R 1 are H, L is 
-Y-(CH 2 ) n -X- f X and Y are O, and n is 2], as shown in Table 1a below, were made using 
procedures similar to those described in the previous Examples 1-36. AH of the Ar-Y-H 
compounds [Formula (II) in Reaction Scheme 1] used as precursors were commercially 
available, unless otherwise noted. 



[172] 



Table 1a 



ArO. 




COOH 



(Ikk) 



Ex. No 


Ar 


HPLC RT 
(min) 


LC-MS [M+HJ + 


37 




2.87 


352.2 


38 


H 

HsC -C0y 


3.00 


366.2 


39 




2.95 


352.1 


40 




2.91 


352.1 
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Ex. No 


Ar 


HPLC RT 
(min) 


LC-MS [M+H] + 


41 


H 3 C 


3.33 


367.5 


42 




2.93 


384.3 


43 


N 


2.02 


364.2 


44 




2.08 


364.3 



[173] Table 1b 

IUPAC Names for Compounds in Table 1a 



Ex. 
No. 


IUPAC Name 


37 


2-[(l S)-5-(2-indol-5-yloxyethoxy)indanyl]acetic acid 


38 


2-{(1 S)-5-[2-(2-methyIindol-5-yloxy)ethoxy]indanyl}acetic acid 


39 


2-[(1 S)-5-(2-indol-6-yloxyethoxy)indanyl]acetic acid 


40 


2-[(1 S)-5-(2-indol-4-yloxyethoxy)indanyl]acetic acid 


41 


2-{(1S)-5-[2-(3-methylbenzo[3,4-b]furan-6-yloxy)ethoxy]indanyl}acetic acid 


42 


2^(1S)-5-[2-(2-methylbenzothiazol-5-y!oxy)ethoxy]indanyl}acetic acid 


43 


2-[(1 S)-5-{2-(6-quinolyloxy)ethoxy)indanyl]acetic acid 


44 


2-[(1 S)-5-(2-(7-quinolyloxy)ethoxy)indanyi]acetic acid 
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[174] 



Example 45 



Preparation of ethyl r(fS)-5-(3-bromopropoxv)- 2.3-dihvdro-1H-inden-1-vllacetate 



[175] To a solution of ethyl [(1S)-5-hycIroxy-2,3-dihydro-1H-inden-1-yl]acetate (0.166 g, 
0.754 mmol) (Example 6) in DMF (0.5 mL, containing 1% v/v of water), were added 1,3- 
dibromopropane (0.27 mL, 2.64 mmol) and Cs 2 C0 3 (0.295 g, 0.905 mmol). The mixture 
was stirred at rt for 13 h and then at 80°C for 1 h. Upon cooling to rt, the reaction mixture 
was concentrated under reduced pressure. The residue was suspended in EtOAc, 
filtered, and the filter cake was washed with EtOAc. The combined filtrate was dried, 
concentrated and purified by silica gel chromatography (100% hexanes to EtOAc/hexane 
(v/v) 1:19 gradient) to give 153 mg (60%) of the title compound containing minor 
impurities. This material was used in later steps without further purification. 1 H NMR (300 
MHz, CDCI 3 ): 5 7.08 (d, 1H), 6.78 (s, 1H), 6.70 (dd, 1H), 4.19 (q, 2H), 4.08 (t, 2H), 3.60 (t, 
2), 3.58-3.44 (m, 1H), 2.96-2.64 (m, 3H), 2.50-2.21 (m, 4H), 1.93-1.68 (m, 1H), 1.28 (t, 
3H). 

[176] Example 46 



[177] 5-(Benzyloxy)-1H-indole (300 mg, 1.34 mmol) was dissolved in anhydrous DMF 
under an atmosphere of argon and cooled in a water bath. Sodium hydride (60% 
dispersion in mineral oil, 64.5 mg, 1.61 mmol) was added, and the mixture was stirred for 
30 min. lodomethane (247.9 mg, 1.75 mmol) was added and stirring was continued for 
12 h at 40°C. The mixture was cooled to rt, 1 0 drops of water were added, and the 
reaction mixture was concentrated under reduced pressure. The residue was taken up in 
water and was extracted with EtOAc (2x). Purification by silica gel flash chromatography 
(EtOAc/hexane (v/v) = 1:7) gave 254 mg (80%) of the title compound as a white 
crystalline solid. 1 H NMR (400 MHz, CDCI 3 ): 8 3.78 (s, 3H), 5.11 (s, 2H), 6.40 (br, 1H), 
6.94 (d, 1H), 7.00 (s, 1H), 7.17 (s, 1H), 7.20-7.48 (m, 6H). 



O 



Br 




Preparation of 5-(benzvloxv)-1-methyl-1 /-/-indole 



H 3 C 




61 



WO 2004/058174 



PCTAJS2003/040842 



[178] 



Example 47 
* Preparation of 1-methvl-1H-indol-5-ol 



H 3 C 




OH 



[179] 5-(Benzyloxy)-1-methyMH-indole (Example 46, 254 mg, 1.07 mmol) was dissolved 
in EtOH (15 mL) and 20% palladium (II) hydroxide on carbon (30.0 mg) was added. 
Ammonium formate (540 mg, 8.6 mmol) was added, and the mixture was stirred for 30 
min at rt and subsequently for 2 h at 35°C. The catalyst was removed by filtration, and 
the filtrate was concentrated under reduced pressure. The residue was taken up in 
water, and the aqueous solution was extracted with EtOAc (2x). The combined organic 
phases were dried over Na 2 S0 4 , filtered, and concentrated under reduced pressure to 
provide 141 mg (90%) of the title compound as a white crystalline solid. 1 H NMR (400 
MHz, CDCI 3 ): 6 3.78 (s, 3H), 6.33 (br, 1H), 6.79 (d, 1H), 7.03 (br, 2H), 7.19 (d, 1H). 

[180] Example 48 

Preparation of ethvl ((1S)-5-f3-r(1"methvl-1//-indol-5-vhoxv1propoxv>-2.3-dihvdro- 

1 H-tnden-1-v1)acetate 

P 



[181] To a solution of 1-methyl-1H-indol-5-ol (44.0 mg, 0.30 mmol) (Example 47) and 
ethyl [('/S)-5-(3-bromopropoxy)-2,3-dihydro-1H-inden-1-yl]acetate (Example 45, 100 mg, 
0.29 mmol) in DMF (4.0 mL) were added Cs 2 C0 3 (1 14.6 mg, 0.35 mmol) and water 
(3 drops). The reaction mixture was stirred at 40°C for 16 h, then cooled to rt, and 
concentrated under reduced pressure. Water was added and the aqueous layer was 
extracted with EtOAc (2x). The combined organic phases were dried over Na 2 S0 4> 
filtered, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc/Hexane (v/v) = 1:13) yielded 55 mg (46%) of the title compound 
as a clear oil. 1 H NMR (400 MHz, CDCI 3 ): 5 1.28 (t, 3H), 1.76 (m, 1H), 2.26 (m, 2H), 2.39 



(m, 2H), 2.71 (dd, 1H), 2.88 (m, 2H), 3.50 (m, 1H), 3.78 (s, 3H), 4.18 (m, 6H), 6.38 (d, 
1H), 6.72 (dd, 1H), 6.80 (s, 1H), 6.89 (d, 1H), 7.02 (s, 1H), 7.06 (d, 1H), 7.10 (s, 1H), 7.20 




(d,1H). 
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[182] 



Example 49 



Preparation of fMS)-5-f34(1-methvl-1H-indol-5-vl)oxv1propoxv^2.3Kiihvdro-1H- 

inden-1-vPacetic acid 

O 



[183] To a solution of ethyl ((ISVS-iS-KI-methyl-IH-indol-S-ylJoxylpropoxy^^-dihydro- 
1H-inden-1-yl)acetate (51 mg, 0.13 mmol) (Example 48) in THF (1.8 ml_) was added 
LiOH-H 2 0 (6 mg, 0.15 mmol) in water (0.6 ml_). The mixture was stirred for 12 h at rt, 
then the reaction mixture was concentrated under reduced pressure and the residue 
suspended in a small volume of water. The pH was adjusted to below 3 with HCI (1 N 
aqueous solution), and the aqueous layer was extracted with EtOAc. The organic layer 
was dried, filtered, and concentrated under reduced pressure to give 44 mg (93%) of the 
title compound as a solid. 1 H NMR (400 MHz, CDCI 3 ): 8 7.10 (d, 1H), 7.05-6.96 (m, 2H), 
6.93 (d, 1H), 6.81 (dd, 1H), 6.72 (s, 1H), 6.65 (dd, 1H), 6.32 (d, 1H), 4.18-4.00 (m, 4H), 
3.69 (s, 3H), 3.52-3.40 (m, 1H), 2.92-2.65 (m, 3H), 2.42-2.24 (m, 2H), 2.22-2.10 (m, 2H), 
1.78-1.62 (m, 1H); LC-MS RT = 3.45 min, (M+H) + 380.1. 

[184] Example 50 



[185] 5-Methoxy-4-methyl-1 /-/-indole (400.0 mg, 2.48 mmol) was dissolved in CH 2 CI 2 in 
an inert atmosphere, and the mixture was cooled to 5°C. Aluminium trichloride (1.65 g, 
12.4 mmol) was added, and the reaction mixture was stirred for 5 min, at which point 
ethanethiol (770.8 mg, 12.4 mmol) was added dropwise. Stirring was continued for 2 h at 
5°C. The mixture was poured into ice water (10 mL), stirred for 20 min, and then 
NaHC0 3 was added until a pH >7 was reached. The mixture was extracted with CH 2 CI 2 
(4x), the combined organic phases dried over Na 2 S0 4 , filtered, and concentrated under 
reduced pressure. The residue was purified by silica gel flash chromatography 
(EtOAc/hexane (v/v) 1:5) to give 133 mg (36%) of the title compound as a white 




Preparation of 4-methvl-1H-indol-5-ol 



H 




CH 3 
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crystalline solid. NMR (400 MHz, CDCI 3 ): .5 2.46 (s, 3H), 4.40 (br, 1H), 6.49 (s, 1H), 
6.76 (d, 1H), 7.10 (d, 1H), 7.19 (s, 1H), 8.03 (br, 1H). 

[186] Example 51 

Preparati on of ethvl aiSVS^r^-methvl-IH-indol-S-vnoxvlpropoxv^^.S-dihvdro- 

1/J-inden-1-v0acetate 

O 




CH 3 



[187] Using Examples 50 and 45 as starting materials, the product was prepared as 
described in Example 48. 1 H NMR (400 MHz, CDCI 3 ): 5 1.30 (t, 3H), 1.76 (m, 1H), 2.28 
(m, 2H), 2.41 (m, 2H), 2.47 (s, 3H), 2.69-2.94 (m, 3H), 3.52 (m, 1H), 4.20 (m, 6H), 6.51 
(s, 1H), 6.76 (d, 1H), 6.82 (s t 1H), 6.91 (d, 1H), 7.09 (d, 1H), 7.16 (m, 2H), 8.10 (br, 1H). 

[188] Example 52 

Preparation of ((1S)-543-rr4-methvl-1H-indol-5-vhoxv1propoxv>-2.3-dihvdro-1H- 



inden-1-vl)acetic acid 

O 




CH 3 



[189] Using Example 51 as starting material, the product was prepared as described for 
Example 49. 1 H NMR (400 MHz, CDCI 3 ): 5 8.06-7.98 (br, 1H) t 7.22-7.14 (m, 2H), 7.08 (d, 
1H), 6.90 (d, 1H), 6.80 (s, 1H), 6.74 (dd, 1H), 6.50 (s, 1H), 4.26-4.10 (m, 4H), 3.69-3.46 
(m, 1H), 2.95-2.78 (m, 3H), 2.54-2.39 (m, 5H), 2.32-2.20 (m, 2H), 1.88-1.62 (m, 1H); LC- 
MS RT = 3.17 min, (M+H) + 380.1. 

[190] Example 53 

Preparation of 5-(allvloxv)-1/Y-indole 

H 
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[191] 5~Hydroxy-1H-indole (500 mg, 3.76 mmol) and allyl bromide (499.7 mg, 4.13 
mmol) were dissolved in DMF (15 ml_), then Cs 2 C0 3 (1.468 g, 4.51 mmol), and water (6 
drops) were added. The reaction mixture was stirred at rt for 12 h, after which it was 
concentrated under reduced pressure, diluted with water, and the aqueous layer was 
extracted with EtOAc (2x). The combined organic phases were dried over Na 2 S0 4l 
filtered, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc/hexane (v/v) = 1:11) gave 514 mg (79%) of the title compound 
as a light-yellow oil. 1 H NMR (400 MHz, CDCI 3 ): 5 4.59 (d, 2H), 5.29 (d, 1H), 5.45 (d, 1H), 
6.12 (m, 1H), 6.48 (d, 1H),6.90 (d, 1H), 7.11 (s, 1H), 7.19 (s, 1H), 7.28 (m, 1H), 8.04 (br, 
1H). 

[192] Example 54 

Preparation of 4-allvl-1f7-indol-5-ol 

H 




CH 2 



[193] 5-(Allyloxy)-1 /-/-indole (514 mg, 2.97 mmol) (Example 53) was dissolved in 1,2,3,4- 
tetramethylbenzene (2.5 ml_), and the reaction mixture was heated at 190°C for 2 h. The 
mixture was cooled to rt and sonicated for 30 min. The mixture was then purified by silica 
gel column chromatography (EtOAc/hexane (v/v) = 1:9) to give 361 mg (70%) of the title 
compound as a white crystalline solid. 1 H NMR (400 MHz, CDCI 3 ): 8 3.68 (d, 2H), 5.13 
(d, 1H), 5.18 (d, 1H), 6.07 (m, 1H), 6.45 (s f 1H), 6.79 (d, 1H), 7.12-7.18 (m, 2H), 8.06 (br, 
1H). 

[194] Example 55 

Preparation of 4-propyMH-indol-5-ol 

H 




CH 3 



[195] 4-Allyl-1H-indol-5-ol (Example 54)120 mg, 0.69 mmol) was dissolved in EtOH 
(10 mL), and 20% palladium (II) hydroxide on carbon (20 mg) and ammonium formate 
(349.5 mg, 5.45 mmol) were added. After stirring for 30 min at rt, the mixture was heated 
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to 40°C for 2 h. After cooling to rt, the catalyst was removed by filtration, and the filtrate 
concentrated under reduced pressure. The residue was taken up in water, and the 
aqueous phase was extracted with EtOAc (2x). The combined organic phases were dried 
over Na 2 S0 4 , filtered, and concentrated under reduced pressure to give 91 mg (75%) of 
the title compound as a white solid. 1 H NMR (400 MHz, CDCI 3 ): 5 1.04 (t, 3H), 2.74 (m, 
2H), 2.88 (t, 2H) t 6.49 (s, 1H) f 6.75 (d, 1H), 7.10 (d, 1H), 7.18 (s, 1H), 8.00 (br t 1H). 

[196] Example 56 

Preparation of ethvl aiS)-5-l3».rf4-propvl-1H-indol-5-v»oxvlDroDoxv>-2.3-dihvdro- 

1/V-inden-1-vl>acetate 

O 



CH 3 

[197] Using Examples 55 and 45 as starting material, the product was prepared as 
described in Example 48. 1 H NMR (400 MHz, CDCI 3 ): 5 0.99 (t, 3H), 1.30 (t, 3H), 1.60- 
1.82 (m, 3H), 2.26 (m, 2H), 2.40 (m, 2H), 2.73 (dd, 1H), 2.88 (m, 4H), 3.52 (m, 1H), 4.19 
(m, 6H), 6.49 (s, 1H), 6.72 (d, 1H), 6.80 (s, 1H), 6.90 (d, 1H), 7.05 (d, 1H), 7.17 (m,2H), 
8.00 (br, 1H). 

[198] Example 57 

Preparation of ((1S)-5-f3-f(4-propvl-1H-indol-5-vnoxv1propoxv>-2.3-dihvdro-1H- 

inden-1-vnacetic acid 

P 



[199] Using Example 56 as starting material, the product was prepared as described in 
Example 49. 1 H NMR (400 MHz, CDCI 3 ): 6 8.00-7.84 (br, 1H), 7.16-7.06 (m, 2H), 7.01 (d, 
1H), 6.81 (d, 1H), 6.70 (s, 1H), 6.66 (dd, 1H), 6.44-6.40 (m, 1H), 4.18-4.0 (m, 4H), 3.50- 
3.37 (m, 1H), 2.83-2.64 (m, 5H), 2.43-2.28 (m, 2H), 2.28-2.16 (m, 2H), 1.78-1.51 (m, 3H), 
0.86 (t, 3H); LC-MS: RT = 3.51 min, (M+H) + 408.0. 





CH 3 
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[200] 



Example 58 



Preparation of 4-allvl-5-(benzvloxv)-1 //-indole 




OBn 



CH 2 



[201] 4-Allyl-1//-indol-5-ol (Example 54, 2.67 g, 15.4 mmol), benzyl bromide (2'.90 g, 17.0 
mmol), and Cs 2 C0 3 (6.03 g, 18.5 mmol) were combined in DMF (50 mL), and water (15 
drops) was added. After stirring for 12 h at rt, the reaction mixture was concentrated 
under reduced pressure. The residue was taken up in water, and the aqueous phase 
was extracted with EtOAc (2x). The combined organic phases were dried over Na 2 S0 4t 
filtered, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc/hexane (v/v) = 1:7) gave 3.3 g (82 %) of the title compound as a 
yellow oil. 1 H NMR (400 MHz, CDCI 3 ): 5 3.74 (d, 2H), 5.00 (d, 1H), 5.09 (d, 1H), 5.10 (s, 
2H), 6.07 (m, 1H), 6.55 (s, 1H), 6.98 (d, 1H), 7.20 (m, 2H), 7.31 (m, 1H), 7.38 (m, 2H), 
7.48 (m, 2H), 8.03 (br, 1H). 

[202] Example 59 



[203] 4-Allyl-5-(benzyloxy)-1H-indole (368.7 mg, 1.40 mmol) (Example 58) was dissolved 
in anhydrous DMF (12 mL) under an inert atmosphere, and the reaction mixture was 
cooled in an ice-water bath. Sodium hydride (60% in mineral oil) (181 mg, 1.68 mmol) 
was added, and the reaction mixture was stirred for an additional 30 min. Methyl iodide 
(278 mg, 1.96 mmol) was added and stirring at rt was continued for 30 min. The reaction 
mixture was heated to 40°C for 12 h, cooled to rt, and water (10 drops) was added. The 
reaction mixture was concentrated under reduced pressure, after which water was added, 
and the aqueous phase was extracted with EtOAc (2x). The combined organic phases 
were dried over Na 2 S0 4 , filtered, and concentrated under reduced pressure. Purification 
by silica gel flash chromatography (EtOAc/hexane (v/v) =1:15) gave 259 mg (67%) of the 



Preparation of 4-alM-5-(benzvloxv)-1-methvl-1 //-indole 



H 3 C 




OBn 



CH 2 
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title compound as an oil. 1 H NMR (400 MHz, CDCI 3 ): 5 3.72 (m, 5H), 4.98 (d, 1H), 5.07 
(d, 1H), 5.12 (s, 2H). 6.06 (m, 1H), 6.47 (s, 1H), 7.00 (d, 1H), 7.03 (s. 1H), 7.12 (d, 1H), 
7.31 (m, 1H), 7.39 (m, 2H), 7.48 (m, 2H). 

[204] Example 60 

Preparation of 1-methvl-4-propy|-1H-indol-5-ol 

H 3 C 




CH 3 



[205] 4-AIIyl-5-(benzyloxy)-1-methyl-1H-indole (250.0 mg, 0.90 mmol) (Example 59) was 
dissolved in EtOH (15 mL), then 20% palladium (II) hydroxide on carbon (30 mg) was 
added, followed by ammonium formate (455 mg, 7.21 mmol). After stirring for 1 h at rt, 
the mixture was heated to 40°C for 2.5 h. After cooling to rt, the catalyst was removed by 
filtration and the filtrate was concentrated under reduced pressure. Water was added to 
the residue, and the aqueous phase was extracted with EtOAc (2x). The combined 
organic phases were dried over Na 2 S0 4 , filtered, and concentrated under reduced 
pressure to give 150 mg (88%) of the title compound as an oil. 1 H NMR (400 MHz, 
CDCI 3 ): 5 1.02 (t, 3H), 1.73 (m, 2H), 2.85 (t, 2H), 3.76 (s, 3H), 4.33 (br, 1H), 6.40 (s, 1H), 
6.78 (d, 1H), 7.02 (m, 2H). 

[206] Example 61 

Preparation of ethyl ((1S)-5-l3-r(1-methvl-4-propvl-1H-indol-5-vl)oxv1propoxv>-2.3- 



dihvdro-1H-inden-1-vnacetate 

O 




CH 3 



[207] Using Example 60 as starting material, the title compound was prepared as 
described in Example 48. 1 H NMR (400 MHz, CDCI 3 ): 5 0.97 (t, 3H), 1.29 (t, 3H), 1.68 (m, 
2H), 1.77 (m, 1H), 2.28 (m, 2H), 2.39 (m, 2H), 2.72 (dd, 1H), 2.88 (m, 4H), 3.52 (m, 1H), 
3.72 (s, 3H), 4.20 (m, 6H), 6.41 (s, 1H), 6.72 (dd, 1H), 6.80 (s, 1H), 6.93 (d, 1H), 7.01 (s, 
1H), 7.08 (m, 2H). 
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[208] 



Example 62 



Preparation of ff1S)-5^3-rM-methvl-4-Dropvl-1H-indol-5-vnoxvlDropoxvl-2.3- 
dihvdro-1H-inden-1-vI)acetic acid 

O 



[209] Using Examples 61 and 45 as starting material, the title compound was prepared 
as described in Example 49. 1 H NMR (400 MHz, CDCI 3 ): 5 7.04-6.96 (m, 2H), 6.92 (d, 
1H), 6.84 (d, 1H), 6.72 (s, 1H), 6.65 (dd, 1H), 6.32 (d, 1H), 4.18-4.02 (m, 4H), 3.68 (s, 
3H), 3.52-3.40 (m, 1H), 2.88-2.64 (m, 5H), 2.46-2.30 (m, 2H), 2.22-2.14 (m, 2H), 1.78- 
1.52 (m, 3H), 0.88 (t, 3H); LC-MS: RT = 3.88 min, (M+H) + 422.1. 

[210] Example 63 



[211] To a solution of 3-methyI-1-benzofuran-6-ol (0.20 g, 1.35 mmol) in NaOH (6 M 
aqueous solution, 0.25 mL) was added 1,3-dibromopropane (0.48 ml_, 0.46 mmol), and 
the mixture was heated at 80°C for 2 h. The reaction mixture was cooled to rt, and NaOH 
(6 M aqueous solution, 0.1 1 mL) was added. The reaction mixture was heated at 80°C 
for 1 h, cooled to rt, and partitioned between CH 2 CI 2 and NaHC0 3 (saturated aqueous 
solution). The organic layer was dried, filtered, concentrated under reduced pressure, 
and purified by silica gel column chromatography (EtOAc/hexane (v/v) = 1:19) to give 210 
mg (58%) of the title compound containing minor impurities. This material was used in 
next step without further purification. 1 H NMR (300 MHz, CDCI 3 ): 5 7.38 (d, 1H), 7.32 (s, 
1H), 7.0 (s, 1H), 6.88 (dd, 1H), 4.14 (t, 2H), 3.62 (t, 2H), 2.40-2.28 (m, 2H), 2.20 (s, 3H). 




CH 3 



Preparation of 6-(3-bromopropoxv)-3-methvl-1-benzofuran 



H 3 C 
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[212] 



Example 64 



Preparation of ethvl ff1 S)-5-/3-rf3-methvl-1-benzofuran-6-vl)oxv1propoxv>-2.3 

dihvdro-1H-inden-1-y|)acetate 

O 



[213] To a mixture of 6-(3-bromopropoxy)-3-methyl-1-benzofuran (87 mg, 0.32 mmol) 
(Example 63) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate (59 mg, 0.269 
mmol) (Example 6) in DMF containing 1 vol % water (2.4 ml_) was added Cs 2 C0 3 (105 
mg, 0.323 mmol). The mixture was stirred for 68 h at 80°C, and the reaction mixture 
cooled to rt, then concentrated under reduced pressure. The residue was suspended in 
EtOAc and filtered through a small plug of silica to give 119 mg (90%) of a light-yellow 
solid that was used in the next step without further purification. 

[214] Example 65 

Preparation of f(1S)-5-mf3-methvl-1-benzofuran^-vnoxv1propoxv>-2,3<iihvdro-1H- 

inden-1-v0acetic acid 

O 



[215] To a solution of ethyl ((1S)-5-{3-[(3-methyl-1-benzofuran-6-yl)oxy]propoxy}-2,3- 
dihydro-1H-inden-1-yl)acetate (119 mg, 0.29 mmol) (Example 64) in THF (4.2 mL) was 
added a solution of LiOH*H 2 0 (15mg, 0.35 mmol) in water (1.4 mL). The mixture was 
stirred for 4 h at 45°C and then 12 h at rt. The reaction mixture was concentrated under 
reduced pressure, water was added, and the aqueous phase was washed with a small 
volume of Et 2 0. The pH was adjusted to below 3 with HCI (1 N aqueous solution), and 
the aqueous phase was extracted with excess EtOAc. The combined EtOAc extracts 
were dried, filtered, and concentrated under reduced pressure to give 24 mg (22%) of the 
title compound as a solid. 1 H NMR (300 MHz, CDCI 3 ): 5 7.44-7.22 (m, 2H), 7.08 (d, 1H), 
6.98 (s, 1H), 6.89 (d, 1H), 6.80 (s, 1H), 6.72 (d, 1H), 4.32-4.04 (m, 4H), 3.63-3.44 (m, 
1H), 2.98-2.76 (m, 3H), 2.58-2.37 (m, 2H), 2.37-2.14 (m, 5H), 1.88-1.70 (m, 1H); LC-MS: 
RT = 3.53 min, (M+H) + 381.1. 
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[216] 



Example 66 



Preparati on of 1-(2,4-dihvdroxv-3-propylphenvnethanone oxime 



NOH 



H 3 C 



HO 

H 3 C. 




OH 



[217] 1-(2,4-dihydroxy-3-propyIphenyl)ethanone (1.50 g, 7.72 mmol), hydroxylamine 
hydrochloride (1.61 g, 23.2 mmol), and anhydrous sodium acetate (1.90 g, 23.2 mmol) 
were combined in EtOH (30 mL) and stirred under reflux for 15 h. After cooling to rt, 
water (20 mL) was added, the EtOH was removed under reduced pressure and the 
aqueous phase was extracted with EtOAc (2x). The combined organic layers were dried 
over Na 2 S0 4 , filtered, and concentrated under reduced pressure to give 1.54 g (95%) of 
the title compound as a light-green solid. 1 H NMR (400 MHz, CDCI 3 ): 5 0.93 (t, 3H), 1.52 
(m, 2H), 2.23 (s, 3H), 2.60 (t, 2H), 6.32 (d, 2H), 7.12 (d, 2H). 

[218] Example 67 



[219] 1-(2,4-dihydroxy-3-propylphenyl)ethanone oxime (400 mg, 1.91 mmol) (Example 
66) was dissolved in CH 2 CI 2 and the solution was cooled to -35°C under an atmosphere 
of argon. (Diethylamino)sulfur trifluoride (DAST) (647 mg, 4.01 mmol) was added 
dropwise and the solution was allowed to warm to -25°C over 2 h. The mixture was 
quenched with NaHC0 3 (saturated aqueous solution). The organic phase separated and 
the aqueous phase extracted with CH 2 CI 2 . The combined organic phases were dried over 
Na 2 S0 4> filtered, and concentrated under reduced pressure. Purification by silica gel 
flash chromatography (EtOAc/hexane (v/v) = 1:3) gave 282 mg (77%) of the title 
compound as a faintly red-colored solid. 1 H NMR (400 MHz, CDCI 3 ): 5 0.95 (t, 3H), 1.67 
(m, 2H), 2.56 (s, 3H), 2.79 (t, 2H), 6.76 (d, 1H), 7.19 (d, 1H). 



Preparation of 3-methvl-7-propyl-1.2-benzisoxazol-6-ol 



H 3 C 
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[220] 



Example 68 



Preparation of ethvl rMS)-5^3-rr3-m e thvl-7-propvl-1.2-benzisoxazol-6- 
vl)oxv1propoxv>-2.3-dihvdro-1//-inden-1-vl)acetate 



O 



H 3 C 



H 3 C 



N 




OEt 



[221] To a mixture of 3-methyl-7-propyl-1,2-benzisoxazol-6-ol (269 mg, 1.01 mmol) 
(Example 67) and ethyl [(7S)-5-(3-bromopropoxy>- 2,3-dihydro-1 Wnden-1-yl]acetate (331 
mg, 1.01 mmol) (Example 45) in DMF (8 mL, containing 1 vol % water) was added 
Cs 2 C0 3 (661 mg, 2.03 mmol). The mixture was stirred for 16 h at rt, and then the 
reaction mixture was concentrated under reduced pressure. The residue was suspended 
in EtOAc and filtered through a small plug of silica to give 204 mg (39%) of the title 
compound as a white solid that was used in the next step without further purification. 

[222] Example 69 

Preparati on of ((1 S)-5-{ 3-K3-methvl-7-propyM .2-benzisoxazol-6-vl)oxvlpropoxv>- 
2,3-dihvdro-1H-inden-1-vnacetic acid 

O 



[223] Using Example 68 as starting material, the title compound was prepared as 
described in Example 49 and purified by recrystallization from MeOH. 1 H NMR (300 
MHz, CDCI 3 ): 5 7.18 (d, 1H), 7.11 (d, 1H), 6.97 (d, 1H), 6.90 (s, 1H), 6.72 (dd, 1H), 4.24- 
4.10 (m, 4H), 3.60-3.44 (m, 1H). 2.96-2.74 (m, 5H), 2.60 (s, 3H), 2.52-2.36 (m, 2H), 2.34- 
2.20 (m, 2H), 1.84-1.70 (m, 1H), 1.70-1.52 (m, 2H), 0.92 (t, 3H); LC-MS: RT = 4.09 min, 
(M+H) + 424.3. 
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[224] 



Example 70 



Preparati on of 1-(2.4<lihvdroxvphenvn-2.2.2-trifluoroethanone oxime 



NOH 



F 3 C 



HO" 




OH 



[225] The title compound was prepared as described in Example 66 starting from the 
appropriately substituted and commercially available ketone. 1 H NMR (300 MHz, DMSO- 
d 6 ): 5 6.26 (d, 1H), 6.32 (s, 1H), 6.82 (d, 1H). GC-MS [M+Hf: 222. 



[227] To a solution of 1-(2,4-dihydroxyphenyl)-2,2,24rifluoroethanone oxime (Example 
70, 0.25 g, 1.13 mmol) in THF (15 mL) was added triphenylphosphine (0.63 g, 2.4 mmol) 
and the mixture was cooled to 0°C. A solution of DEAD (0.48 mL, 2.3 mmol) in THF 
(10 mL) was slowly added while the temperature was kept at 0°C, after which the reaction 
mixture was stirred at 0-5°C for 4 h. Water (30 mL) was added and the mixture was 
extracted with EtOAc (3x). The combined organic phases were washed with water and 
brine, dried over Na 2 S0 4 , filtered, and concentrated under reduced pressure. Purification 
by silica gel chromatography (EtOAc/hexane (v/v) 1:10 to 3:2 gradient) gave 0.23 g of the 
title compound with minor impurities. The material was used without further purification. 
GC-MS [M+H] + : 204. 

[228] Example 72 

Preparation of eth vl f(1S^5-(3-ir3-hvdroxv-3-ftrifluoromethvn-2.3-dihvdro-1.2- 
benzisoxa2ol -6-vnoxv\propoxv)-2.3-dihvdro-1H-inden-1-vi1acetate 

O 



[229] Using Example 71 as starting material, the title compound was prepared as 
described in Example 48. In the course of the reaction, addition of water to the isoxazole 



[226] 



Example 71 



Preparation of 3-(trifluoromethvn-1.2-benzisoxazol-6-ol 





73 



WO 2004/058174 



PCT/US2003/040842 



ring occurred, which produced the title compound. 1 H NMR (400 MHz, CDCI 3 ): 8 1.31 (t, 
3H), 1.79 (m, 1H), 2.22 (m, 2H), 2.39 (m, 1H), 2.46 (dd, 1H), 2.73 (dd, 1H), 2.88 (m, 2H), 
3.54 (m, 1H), 4.05 (t, 2H), 4.22 (m, 2H), 4.54 (t, 3H), 6.47 (d, 1H), 6.50 (dd, 1H), 6.69 (dd, 
1H), 6.77 (s, 1H), 7.06 (d, 1H), 7.15 (d, 1H). LC-MS: RT3.53 min, (M+H) + 482.0. 

[230] Example 73 

Preparation of rri S^5^3^r3-hvdroxv-3^trifluoromethvn-2.3-dihvdro-1.2- 
benzgsoxazol -6-vl1oxv>propoxv)-2.3-dihvdro-1 /-/-inden-1 -vllacetic acid 



p 




[231] Using Example 72 as starting material, the title compound was prepared as 
described in Example 49. 1 H NMR (300 MHz, CDCI 3 ): .5 1.79 (m, 1H), 2.20 (m, 2H), 2.41 
(m, 2H), 2.52 (m, 2H), 2.74 (dd, 1H), 2.84 (m, 2H), 3.52 (m, 1H), 4.02 (m, 2H), 4.53 (m, 
2H), 6.41 (s, 1H), 6.48 (d, 1H), 6.68 (d, 1H), 6.77 (s, 1H), 7.07 (d f 1H), 7.17 (d, 1H); LC- 
MS: RT = 3.01 min, (M+H) + 454.0. 

[232] Examples of compounds of Formula (Imm) [Formula (I), where R 2 and R 1 are H, L 
is -Y-(CH 2 ) n -X-, X and Y are O, and n is 3], as shown in Table 2a below, were made 
using procedures similar to those described in the previous Examples. All of the Ar-Y-H 
compounds [Formula (II) in Reaction Scheme 1] used as starting materials in Examples 
74, 75, 77, 78, 84, and 85 were commercially available. The synthesis of the Ar-Y-H 
starting material used in Example 76 is described in Example 54. The benzisoxazoles 
employed in Examples 80-83 were synthesized as described in Examples 66-67. The 
oxazole employed in Example 79 was formed as a byproduct in the cyclodehydration 
reaction for the formation of the benzisoxazole employed in Example 80. 
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[233] Table 2a 

O 



(Imm) 



Ex No 


Ar 


HPLC RT 
(min) 


LC-MS [M+H] + 
orNMRdata 


74. 


cc 




o.l 3 


366.0 


75 


H 


3.16 


380.2 


76 


H 




3.40 


406.0 


77 


H 




3.19 


366.2 


78 




3.07 


366.2 


79 


CO 


V 


3.28 


368.1 


80 


■CO 




2.76 


367.9 
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Ex. No 


Ar 


HPLC RT 
(min) 


LC-MS [M+H] + 
or NMR data 


81 


H 3 C 




2.97 


382.1 


82 


H 3 C 

CI 




3.84 


396.3 


83 


F 3 C 

H 3 C^J 




4.18 


477.9 j 


84 




V 


4.51 


[a] 


85 






3.90 


[b] 



[a] 1 H NMR (300 MHz, CDCI 3 ), 5 7.18-6.97 (m, 2H), 6.84-6.60 (m, 4H), 
4.22^.04 (m, 4H), 3.62-3.46 (m, 1H), 3.00-2.55 (m, 7H), 2.55-2.35 (m, 
2H), 2.34-2.17 (m, 2H), 1.88-1.64 (m, 5H). 

[b] 1 H NMR (300 MHz, CDCI 3 ), 5 7.65 (d, 1H), 7.28-7.20 (m, 1H), 7.10 (d, 
1H), 7.04 (d, 1H), 6.90 (s f 1H) t 6.72 (dd, 1H), 4.23-4.11 (m, 4H), 3.59- 
3.45 (m, 1H), 2.96-2.72 (m, 5H) f 2.68-2.58 (m, 2H), 2.50-2.38 (m, 2H), 
2.32-2.24 (m, 2H), 2.17-2.03 (m, 2H), 1.84-1.68 (m, 1H). 
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[234] 


Table 2b 

IUPAC Names for Compounds in Table 2a 


tx. NO. 


IUPAC Name 


74 


2-[(1 S)-5-(3-indoI-5-yIoxypropoxy)indanyl]acetic acid 


75 


2-^(1 S)-5-[3-(2-methylindol-5-yloxy)propoxy]indanyl}acetic acid 


76 


2-{(1 S)-5-[3-(4-prop-2-enylindol-5-yloxy)propoxy]indanyl}acetic acid 


77 


2-[(1 S)-5-(3-indol-6-yIoxypropoxy)indanyl]acetic acid 


78 


2-[(1 S)-5-(3-indol-4-yloxypropoxy)indanyI]acetic acid 


79 


2-[(1 S)-5-(3-benzoxazol-6-yloxypropoxy)indanyl]acetic acid 


80 


2-[(1 S)-5-(3-benzo[d]isoxazol-6-y(oxypropoxy)indanyl]acetic acid 


81 


2~{Y1 S)-5-T3-f 3-methvlbenzordlisoxazol-6-vloyv^nrnnriy\/linrian\/l\3rp»tir «HH 


82 


2-ff 1 SV5~r3-( 3 7-diiriethvlbenzordlisoya7ol-fi-vlnY\/^nrnnnvvlinHanvl\ar^tin 

acid 


83 


((1S)-5-{3-[(3-methyl-7-propyl-1,2-benzisoxazol-6-yl)oxy]propoxy}-2,3- 
dihydro-1H-inden-1-yl)acetic acid 


84 


2-[(1S)-5-(3-(5 f 6 l 7 I 8-tetrahydronaphthyloxy)propoxy)indanyl]acetic acid 


85 


24(1S)-5-t3-(5-oxo(6 > 7,8-trihydronaphthyioxy))propoxy]indanyl}acetic acid 



[235] Example 86 

Preparation of 6-(3-bromopropoxv)-7-propvl-34rifluoromethvl-1 .2-benzol"d1- 

isoxazole 

F 3 C 




CH 3 

[236] To a mixture of 3-trifluoromethyl-7-propyl-6-hydroxybenzisoxazole, (Example 24, 
3.53 g, 14.4 mmol) and cesium carbonate (5.63 g, 17.3 mmol) in DMF (12 mL, containing 
1 % v/v of water), was added 1,3-dibromopropane (14.5 g, 72.0 mmol). The reaction 
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mixture was stirred for 12 h at rt, and then the solvents were removed under reduced 
pressure. The residue was purified by silica gel flash chromatography (100 % hexanes, 
then 2-5% EtOAc in hexanes) to give the product as a colorless oil (2.4 g, 46 %). 1 H 
NMR (300 MHz, CDCI 3 ) 5 7.58 (d, 1H), 7.09 (d, 2H). 4.25 (t, 2H), 3.64 (t, 2H), 2.92 (t, 2H), 
2.40 (m, 2H), 1.72 (m, 2H), 0.99 (t, 3H). 

[237] Example 87 

Preparation of ethyl r4-(3>ir7-propvl-3>(trifluoromethvl)-1,2-benzisoxazol-6- 
vl1oxvlpropoxv)-2.3-dihvdro-1 rf-inden-1 -vllacetate 

F 3 C 



[238] Using Examples 86 and 9 as starting materials, the title compound was prepared 
using a similar procedure as the one described for Example 35 yielding 132 mg (85%) of 
material which was used in the next step without further purification. 1 H NMR (400 MHz, 
acetone-d 6 ): 8 7.71 (1H, d), 7.39 (1H, d), 1.15 (1H, t), 6.82-6.80 (2H t m), 4.45 (2H f t), 4.29 
(2H, t), 4.13 (2H, q), 3.55-50 (1H, m), 2.96-2.85 (3H, m), 2.78-2.71 (2H, m), 2.42-2.30 
(4H f m), 1.73-1.67 (3H, m), 1.24 (3H, t), 0.94 (3H, t); LC-MS: RT = 3.47 min, (M+H) + 
506.37. 

[239] Example 88 

Preparation of r4-(3-{r7-propvl-3-ttrifluoromethvlM .2-benzisoxazol-6- 
vMoxv}propoxv)-2,3-dihvdro-1 /-/-inden-1 -vllacetic acid 

F 3 C 



[240] Using Example 87 as starting material, the title compound was prepared using a 
similar procedure as the one described for (Example 49). 1 H NMR (400 MHz, acetone- 
d 6 ): 5 7.71 (1H, s), 7.39 (1H, d), 7.12 (1H, t), 6.85 (1H,d), 6.80 (1H f d), 4.45 (2H, t), 4.28 
(2H, t), 3.54-3.51 (1H, m), 2.95-2.86 (3H, m), 2.79-2.70 (2H, m), 2.43-2.32 (4H, m), 1.78- 
1.67 (3H, M) f 0.94 (3H, t); LC-MS RT = 5.77 min, (M-H) + 476. 




H 3 C 




CH 3 
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[241] 



Example 89 



Preparation of 1-fallvloxvM-(trif1uoromethvl)benzene 



F 3 C 



XX, 



,CH 2 



[242] 4-<Trifluoromethyl)phenol (1.50 g, 9.25 mmol), allyl bromide (14.55 g, 12.03 mmol), 
Cs 2 C0 3 (3.62 g, 1 1 .10 mmol), and water (15 drops) were combined in DMF (40 mL) and 
the mixture stirred for 12 h. The reaction mixture was then concentrated under reduced 
pressure, diluted with water, and extracted with EtOAc (2x). The combined organic 
phases were dried over Na 2 S0 4 , filtered, and concentrated under reduced pressure to 
give 0.96 g (51 %) of the title compound as a light-yellow oil. 1 H NMR (400 MHz, CDCI 3 ): 
5 4.59 (d, 2H), 5.32 (d, 1H), 5.43 (d f 1H), 6.05 (m, 1H), 6.97 (d, 2H), 7.53 (d, 2H). 

[243] Example 90 



[244] Under an atmosphere of argon, 1-(allyloxy)-4-(trifluoromethyl)benzene (200 mg, 
0.99 mmol) (Example 89) was dissolved in CH 2 CI 2 (anhydrous, 5 mL) and cooled to 15°C. 
Then, a solution of boron trichloride (1.04 mL, 1.04 mmol, 1 M in hexane) was added 
dropwise, and the reaction mixture was stirred for 2 h during which time the reaction 
mixture was allowed to warm to rt. The mixture was poured onto ice and extracted with 
EtOAc (2x). The combined organic phases were washed with NaHC0 3 (saturated 
aqueous solution), dried over Na 2 S0 4 , filtered, and concentrated under reduced pressure 
to afford the product as a yellow oil. This was used in the next step without further 
purification. 

[245] Example 91 



Preparation of 2-allvl-4-(trifluoromethvnphenol 




Preparation of 2-propvl-4-(trifluoromethvnphenol 
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[246] The crude 2-allyl-4-(trifluoromethyl)phenol from Example 90 was dissolved in EtOH 
(5 ml_), 10% Pd/C (20 mg) was added, and the mixture was stirred under an atmosphere 
of hydrogen at rt for 2 h. The catalyst was removed by filtration. The filtrate was 
concentrated under reduced pressure, and the residue was purified by silica gel flash 
chromatography (EtOAc/hexane (v/v) 1:10). This gave 91 mg (45% over 2 steps) of the 
title compound as a colorless oil. 1 H NMR (400 MHz, CDCI 3 ): 5 1.00 (t, 3H), 1.68 (m, 2H), 
2.61 (t, 2H), 5.14 (br, 1H), 6.80 (d, 1H), 7.32 (d, 1H), 7.36 (s, 1H). 

[247] Example 92 

Preparation of ethvl (MS)-5^3-r2-propvl-4-(trifluoromethvnphenoxv1propoxvl-2.3- 

dihvdro-1 AY-inden-1 -vhacetate 

p 



[248] Using Examples 91 and 45 as starting materials, the title compound was prepared 
as described in Example 48. 1 H NMR (400 MHz, CDCI 3 ): 8 0.95 (t, 3H), 1.29 (t, 3H), 1.60 
(m, 2H), 1.76 (m, 1H), 2.29 (m, 2H), 2.39 (m, 2H), 2.61 (m, 2H), 2.72 (dd, 1H), 2.86 (m, 
2H), 4.17 (m, 6H), 6.69 (d, 1H), 6.78 (s, 1H), 6.88 (d, 1H), 7.07 (d, 1H), 7.07 (d, 1H), 7.34 
(s, 1H), 7.40 (d, 1H). 

[249] Example 93 

Preparation o f f(1 S)-5^3-r2-proDvl-4-(tnfluoromethvhphenoxv1propoxvl-2.3- 
dihvdro-1/y-inden-1-vl)acetic acid 

O 



[250] Using Example 92 as starting material, the title compound was prepared as 
described in Example 49. 1 H NMR (400 MHz, CDCI 3 ): 5 7.40 (d, 1H), 7.34 (s, 1H), 7.11 
(d, 1H), 6.88 (d, 1H), 6.80 (s, 1H), 6.74 (dd, 1H), 4.26^.12 (m, 4H), 3.60-3.50 (m, 1H), 
2.96-2.78 (m f 3H) t 2.68-2.59 (m, 2H), 2.52-2.39 (m, 2H), 2.35-2.26 (m, 2H) f 1.88-1.72 (m, 
1H), 1.68-1.54 (m, 2H), 0.96 (t, 3H). 
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[251] Example 94 

Preparation of ethvl f(1S)-5-r3^4-iodoDhenoxv)propoxv1-2.3-dihvdro-1/y-inden-1- 

vllacetate 

p 




OEt 



[252] Using 4-iodophenol and Example 45 as starting materials, the title compound was 
prepared as described in Example 48. 1 H NMR (400 MHz, CDCI 3 ): 6 7.54 (d, 2H), 7.06 
(d, 1H), 6.80 (s, 1H), 6.72-6.64 (m, 3H), 4.23-4.06 (m, 6H), 3.58-3.46 (m, 1H), 2.94-2.78 
(m, 2H), 2.72 (dd, 1H), 2.43-2.35 (m, 2H), 2.28-2.20 (m, 2H), 1.80-1.69 (m, 1H), 1.18 (t, 
3H). 

[253] Example 95 

Preparation of ethvl ((1S>-5-l3-r 4-(3-thienvnDhenoxv1propoxvV2.3-dihvdro-1H- 



inden-1-vhacetate 

o 




[254] To a solution of thiophene-3-boronic acid (53 mg, 0.42 mmol), ethyl {(1S)-5-[3-(4- 
iodophenoxy)propoxy]-2,3-dihydro-1H-inden-1-yl}acetate (50 mg, 0.10 mmol, Example 
94) in toluene (1.8 mL), and 1,4-dioxane (0.45 ml_), was added PdCI 2 (dppf)-CH 2 CI 2 (7.6 
mg, 0.01 mmol), and argon was passed through the mixture for 30 min. Then Na 2 C0 3 (2 
N aqueous solution, 0.50 mL) was added, and the mixture was heated to 75°C for 48 h. 
The reaction was cooled to rt, and extracted with EtOAc (2x). The combined organic 
phases were washed with NaHC0 3 (saturated aqueous solution), dried, filtered and 
concentrated under reduced pressure. The residue was purified by preparative thin layer 
chromatography on silica gel to give 33 mg (73 %) of the title compound as a colorless 
oil. 1 H NMR (400 MHz, CDCI 3 ): 5 7.51 (d, 2H), 7.40-7.31 (m, 3H), 7.06 (d, 1H), 6.97 (d, 
2H), 6.80 (s, 1H), 6.72 (dd, 1H), 4.24-4.10 (m, 6H), 3.60-3.48 (m, 1H), 2.98-2.90 (m, 2H), 
2.72 (dd, 1H), 2.46-2.36 (m, 2H), 2.36-2.23 (m, 2H), 1.85-1.70 (m, 1H), 1.30 (t, 3H). 
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[255] Example 96 

Preparation of aiS)- 5-/3-r443-thienvnphenoxvTpropoxv>-2.3-dihvdro-1H-inden-1- 



vDacetic acid 




[256] Using Example 95 as starting material, the title compound was prepared as 
described in Example 49. 1 H NMR (400 MHz, CDCI 3 ): 5 7.42 (d, 2H), 7.32-7.20 (m, 3H) f 
7.05-6.96 (m, 1H), 6.82 (d, 2H), 6.72 (s, 1H), 6.72-6.60 (br, 1H), 4.14-4.0 (m, 4H), 3.52- 
3.40 (m, 1H), 2.90-2.62 (m, 3H), 2.43-2.22 (m, 2H), 2.22-2.10 (m, 2H), 1.76-1.60 (m, 1H); 
LC-MS: RT = 3.71 min, (M+Hf 408.9. 

[257] Example 97 

Preparat ion of ethvi i(1S)-5-r3-(4-bromo-2-methoxvphenoxv)propoxv1-2.3-dihvdro- 



1 H-inden-1-vllacetate 



O 




CH 3 



[258] To a solution of ethyl [(1 S)-5-(3-bromopropoxy)- 2,3-dihydro-1H-inden-1-yI]acetate 
(1.4 g, 4.10 mmol) (Example 45) in DMF (130 mL, containing 1 vol % water) was added 
4-bromo-2-methoxyphenol (832.9 mg, 4.10 mmol) followed by Cs 2 C0 3 (2.66 g, 8.18 
mmol). The reaction mixture was heated for 12 h at 80°C. Upon cooling to rt, the 
reaction mixture was diluted with water and extracted with EtOAc. The combined organic 
layers were dried over MgS0 4 , filtered, and concentrated under reduced pressure. The 
crude material was purified by silica gel flash chromatography (gradient 1:4 to 1:1 (v/v) 
EtOAc/hexane) to give the product as a colorless oil. 1 H NMR (400 MHz, acetone-efe) 
5 7.11-7.07 (m, 2H), 7.03-7.01 (m, 1H), 6.94-6.92 (m, 1H), 6.82-6.81 (m, 1H), 6.75-6.72 
(m, 1H), 4.20-4.11 (m, 6H), 3.84 (s, 3H), 3.48-3.44 (m, 1H), 2.89-2.69 (m, 3H), 2.42-2.30 
(m, 2H), 2.07 (q, 2H), 1.75-1.70(m, 1H), 1.25 (t, 3H). 
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[259] Example 98 

Preparation of ethvl aiS)-5^3-f^methoxv-4-f3-thienvl)phenoxv1propoxvl-2,3> 

dihvdro-1 H-inden-1 -vOacetate 




[260] Ethyl {(1 S)-5-[3-(4-bromo-2-methoxyphenoxy)propoxy]-2,3-dihydro-1H-inden-1- 
yl}acetate (140 mg, 0.3 mmol) (Example 97), 3-thiopheneboronic acid (81.2 mg, 0.63 
mmol), PdCI 2 (dppf).CH 2 CI 2 (90.5 mg, 0.07 mmol), and NaHC0 3 (76.1 mg, 0.91 mmol) 
were suspended in DME (10 mL) and water (1 ml_). The reaction mixture was degassed 
under vacuum for 3 min, and then purged with argon, after which the reaction mixture 
was agitated by orbital shaker at 80°C for 24 h, and then at rt for 24 h. The reaction 
mixture was filtered through a pad of silica gel, and the filtrate was concentrated under 
reduced pressure. The crude material was purified by silica gel flash chromatography 
(EtOAc/hexanes (v/v) = 1:9 to 1:1 gradient) to give 83 mg (59%) of the title compound as 
a yellow oil. 1 H NMR (400 MHz, acetone-cfe ): 5 7.62 -7.71 (m, 1H), 7.52-7.46 (m, 2H), 
7.29 (d, 1H), 7.23-7.19 (m, 1H), 7.11-7.09 (m, 1H), 7.02-6.99 (m, 1H), 6.83-6.82 (m, 1H), 
6.76-6.73 (m, 1H), 4.22-4.09 (m, 6H), 3.87 (s, 3H), 3.44 (m, 1H), 2.87-2.66 (m, 3H), 2.40- 
2.18 (m, 4H), 1.74-1.70(m, 1H), 1.25 (t, 3H). 

[261] Example 99 

Preparati on of ((1 S)>543-r2-methoxv-4^3-thienvnphenoxv1propoxv>-2.3-dihvdro-1 H- 

inden-l-vHacetic acid 




[262] The ester prepared in Example 98 (83 mg 0.18 mmol) was dissolved in a mixture 
of EtOH (3 mL), THF (3 mL), and water (1 mL), LiOH (42.6 mgi 1.78 mmol) was added 
and the reaction mixture was heated at 50°C for 3 h. The reaction mixture was 
concentrated under reduced pressure, diluted with water, and extracted with EtOAc. The 
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combined organic phases were dried over MgS0 4 , filtered, and concentrated under 
reduced pressure. The crude material was purified by preparative HPLC (CH 3 CN, 0.01% 
TFA/Water, 0.01% TFA (v/v) = 2:3 to 100% CH 3 CN, 0.01% TFA) to give 60 mg (73 %) of 
the title compound as a white solid. 1 H NMR (400 MHz, acetone-cfe): 8 7.62-7.61 (m, 1H), 
7.52-7.47 (m, 2H), 7.29 (d, 1H), 7.23-7.20 (m, 1H), 7.14 (d, 1H), 7.01 (d, 1H), 6.33-6.32 
(m, 1H) f 6.77-6.74 (m, 1H), 4.23-4.18 (m, 4H), 3.89 (s, 3H), 3.48-3.45 (m, 1H) f 3.22-2.71 
(b, 1H), 2.93-2.71 (m, 3H), 2.42-2.32 (m, 2H), 2.28-2.22 (q, 2H), 1.76-1.70( m, 1H). LC- 
MS: RT = 5.28 min, (M-H) 437.3. 

[263] Example 100 

Preparation of eth vl (MS)-5-l3-r4>(6-methvl-2-pvridinvl)phenoxv1propoxv>-2.3- 

dlhvdro-1 tt-inden-1 -vhacetate 

O 



[264] To a solution of ethyl {(1S)-5-[3-(4-iodophenoxy)propoxy]-2,3-dihydro-1H-inden-1- 
yl}acetate (70 mg f 0.15 mmol, Example 94) in DMF (1 mL), was added 
bis(pinacolato)diboron (41 mg, 0.16 mmol), PdCI 2 (dppf).CH 2 CI 2 (11 mg, 0.01 mmol), and 
KOAc (43 mg, 0.44 mmol). Argon was passed through the solution, and the reaction 
mixture was heated at 80°C for 2 h, and then cooled to rt. More PdCI 2 (dppf).CH 2 CI 2 
(5 mg, 0.005 mmol) was added, followed by the addition of 2-bromo-6-methylpyridine (50 
mg, 0.29 mmol) and Na 2 C0 3 (2 M aqueous solution, 0.37 mL). The reaction mixture was 
heated to 80°C for 12 h, after which the reaction mixture was cooled to rt, diluted with HCI 
(1N aqueous solution) and extracted with EtOAc. The combined organic phases were 
dried, filtered, and concentrated under reduced pressure. Purification by a preparative 
thin layer chromatography (2:3 EtOAc/hexanes) gave 286 mg (40 %) of the title 
compound. 1 H NMR (400 MHz, CDCI 3 ): 5 8.00 (d, 2H), 7.73-7.62 (m, 1H), 7.62-7.52 (m, 
1H), 7.16-6.96 (m, 4H), 6.83 (s, 1H), 6.52 (d, 1H), 4.28-4.04 (m, 6H), 3.52-3.38 (m, 1H), 
2.96-2.63 (m, 3H), 2.54 (s, 3H), 2.48-2.12 (m, 4H), 1.82-1.62 (m, 1H), 1.23 (t, 3H). 
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[265] 



Example 101 



Preparation of ^1S U5-l3-f4-r6-methvl-2-PvridinvnphenoxvlDropoxvV2,3<lihvdro-1H- 



[266] Using Example 100 as starting material, the title compound was prepared as 
described in Example 49. 1 H NMR (400 MHz, CD 3 OD): 5 8.30-8.22 (m, 1H), 7.90 (d, 
1H), 7.75 (d, 2H), 7.60 (d, 1H), 7.08 (d, 2H), 6.95 (d, 1H), 6.68 (s, 1H), 6.60 (dd, 1H), 4.20 
(t, 2H), 4.04 (t, 2H), 3.40-3.28 (m, 1H), 2.84-2.62 (m, 5H), 2.58 (dd, 1H), 2.32-2.13 (m, 
4H), 1.68-1.58 (m, 1H); LC-MS: RT = 2.38 min, (M+H) + 418.2. 

[267] Example 102 

Preparation of ethvl r(1S)-5-(3-anilmopropoxv)-2.3-dihvdro-1H-inden-1-vnacetate 



[268] To a solution of aniline (273 mg, 2.93 mmol) in DMF (4 mL) under argon was 
added sodium hydride (117 mg, 2.93 mmol, 60% dispersion in mineral oil), and the 
mixture was stirred under argon for 20 min. A solution of ethyl [(1 S>-5-(3-bromopropoxy)- 
2,3-dihydro-1H-inden-1-yl]acetate (Example 45, 500 mg, 1.47 mmol) in DMF (4 mL) was 
added and the reaction mixture was stirred for 24 h at rt. A saturated aqueous NH 4 CI 
solution was added, and the solvents were evaporated under vacuum. The residue was 
suspended in EtOAc and filtered through a small silica gel plug. The filtrate was 
concentrated under reduced pressure and then purified by silica gel chromatography (5- 
10% EtOAc in hex) to give the title compound (44 mg, 9%) as an oil containing minor 
impurities. 1 H NMR (400 MHz, CDCI 3 ): 8 7.1 1-6.92 (m, 3H), 6.68-6.48 (m, 5H), 4.12-3.93 
(m, 4H), 3.50-3.37 (br, 1H), 3.22 (t, 2H), 2.85-2.68 (m, 2H), 2.62 (dd, 1H), 2.38-2.23 (m, 
2H), 2.04-1.96 (m, 2H), 1.72-1.60 (m, 1H), 1.08 (t, 3H). 



inden-1-vl)acetic acid 




p 



o 




H 
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[269] Example 103 

Preparation of TMS )>5-(3-anilinopropoxv)-2.3<iihvdro-1H-mden-1-vnacetic acid 

O 




[270] Using Example 102 as starting material, the product was prepared as described in 
Example 49. 1 H NMR (400 MHz, CDCI 3 ): 5 7.48-7.20 (m, 5H), 7.04 (d, 1H), 6.80 (s, 1H), 
6.68 (d, 1H) f 4.19-4.06 (m, 2H), 3.62-3.52 (m, 2H), 3.42-3.35 (m, 1H), 3.00-2.75 (m, 3H), 
2.58-2.38 (m, 2H), 2.18-2.06 (m, 2H), 1.86-1.76 (m, 1H); LC-MS: RT = 2.34 min, (M+H) + 
326.1. 

[271] Using the methods described in Example 89-103 and the appropriate starting 
materials, the compounds of Formula (Inn) [Formula (I) where R 1 and R 2 are H, L is -Y- 
(CH 2 ) n -X-, X and Y are O, Ar is substituted phenyl, and n is 3] appearing below in Table 
3a, were similarly prepared. 



[272] 



Table 3a 



d 3-2 




OOH 



(Inn) 



Ex. 
No 


R 3 - 1 


R 3 * 2 


HPLC RT 
(min) 


LC-MS [M+H] + 


104 


H 


H 


3.98 


* 


105 


n-Pr 


H 


4.44 


* 


106 


H 


Me 


4.14 


* 


107 


Me 


Me 


3.80 


* 


108 


OMe 


Me 


3.25 


371.0 


109 


OEt 


Me 


3.42 


385.0 


110 


Br 


Me 


4.29 


* 
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Ex. 
No 


R 3-1 


R 3 " 2 


HPLC RT 
(min) 


LC-MS [M+H] + 


111 


-NH(C(=0)C 3 H 7 ) 


Me 


3.35 


426.2 


A A O 

112 




Me 


3.22 


407.8 


113 


H 


Et 


4.26 


355.0 


114 


OMe 


Et 


3.47 


384.9 


115 


H 


i-Pr 


3.96 


369.2 


116 


H 


CF 3 


3.67 


* 


117 


H 


CN 


3.31 


351.8 


118 


n-Pr 


CN 


3.70 


393.8 


119 


OMe 


CN 


3.06 


381.8 


120 


H 


OMe 


3.18 


* 


121 


n-Pr 


OPh 


4.21 . 


* 


122 


H 


OEt 


3.47 


370.9 


123 


H 


OCF 3 


3.75 


* 


124 


OMe 


Br 


5.00 


435.2 (M-H)- 


125 


H 




3.51 


394.3 


126 


-NH(C(=0)CH 3 


N" N"^ 

w 


3,25 * 


451.2 


127 


CI 




2.73 


428.1 


128 


Me 


N " S \ j 
II >— I 

F 3 C^N 


4.16 


492.9 
** 


129 


H 


ho JT >— I 

F 3 C > ^N 


3.34 


496.0 
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EX- 


R 31 


R 3 " 2 


HPLC RT 
(mm) 


LC-MS [M+H] + 


130 


H 




3.55 


393.0 


131 


OMe 




5.49 


437.2 (M-H)- 


132 


OMe 




3.75 


453.0 


133 


H 


Ph 


3.84 


* 


134 


OMe 


4-MeO-Ph- 


5.44 


461.3 (M-H)- 


135 


OMe 


4-F-Ph- 


5.57 


449.3 (M-H>- 


136 


H 




2.42 


404.2 


137 


OMe 




! 2.36 


434.0 


138 


H 


OMe 

Oh 


3.47 


434.2 


139 


H 




3.82 


472.1 


140 


H 


M . 


2.95 


405.1 


141 


H 


OMe 

MeO— ( 7 ^ — | 


3.31 


465.2 


142 


H 


N 
H 


3.57 


492.0 



* These compounds did not ionize under ESI-MS conditions. 



** The starting material was the same as that used for the synthesis of Example 235. 
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[273] 


Table 3b 

IUPAC Names for Compounds in Table 3a 


Ex. No. 


IUPAC Name 


104 


2-[(1 S)-5-(3-phenoxypropoxy)indanyl]acetic acid 


105 


2-{(1 S)-5-[3-(2-propylphenoxy)propoxy]indanyl}acetic acid 


106 


2-{(1 S)-5-[3-(4-methylphenoxy)propoxy]indanyl}acetic acid 


107 


2-{(1 S)-5-[3~(2,4-dimethylphenoxy)propoxy]indanyI}acetic acid 


108 


2-{(1 S)-5-[3-(2-methoxy-4-methylphenoxy)propoxy]indanyl}acetic acid 


109 


2-{(1 S)-5-[3-(2-ethoxy-4-methyiphenoxy)propoxy]indanyl}acetic acid 


110 


2-{(1 S)-5-[3-(2-bromo-4-methylphenoxy)propoxy]indanyl}acetic acid 


111 


2-((1S)-5-{3-[2-(butanoylamino)-4-methylphenoxy]propoxy}indanyi)acetic 
acid 


112 


2-{(1S)-5-[3-(2-isoxazol-5-yl-4-methylphenoxy)propoxy]indanyl}acetic acid 


113 


2-{( 1 S)~5-[3-(4-ethylphenoxy)propoxy]indanyl}acetic acid 


114 


2-{(1 S)-5-[3-(4-ethyl-2-methoxyphenoxy)propoxy]indanyi}acetic acid 


115 


2-((1 S)-5-{3-[4-(methylethyI)phenoxy]propoxy}indanyl)acetic acid 


116 


2-((1 S)-5-{3-[4-(trifluoromethyl)phenoxy]propoxy}indanyl)acetic acid 


117 


2-{(1 S)-5-[3-(4-cyanophenoxy)propoxy]indanyl}acetic acid 


118 


2-{(1 S)-5-[3-(4-cyano-2-propylphenoxy)propoxy]indanyl}acetic acid 


119 


2-{(1 S)-5-[3-(4-cyano-2-methoxyphenoxy)propoxy]indanyl}acetic acid 


120 


2-{(1 S)-5-[3-(4-methoxyphenoxy)propoxy]indanyl}acetic acid 


121 


2-{(1 S)-5-[3-(4-phenoxy-2-propylphenoxy)propoxy]indanyl}acetic acid 


122 


2-{(1 S)-5-[3-(4-ethoxyphenoxy)propoxy]indanyl}acetic acid 


123 


2-((1 S)-5-{3-[4-(trifluoromethoxy)phenoxy]propoxy}indanyl)acetic acid 


124 


2-{(1 S)-5-[3-(4-bromo-2-methoxyphenoxy)propoxy]indanyl}acetic acid 


125 


2-{(1 S)-5-[3-(4-(1 ,2,4-triazolyl)phenoxy)propoxy]indanyl}acetic acid 
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126 


2-((1 S)-5-{3-[2-{acetyiamino)-4-(1 ,2,3»triazolyl)phenoxy]propoxy}indanyl) 
acetic acid 


127 


2-{(1 S)-5-[3-(2-chloro-4-(1 ,2 f 4-tria2ol-4-yl)phenoxy)propoxy]indanyl}acetic 
acid 


128 


2-10 S)-5-(3-{2-methyl-4-[3-{trifluoromethyl)(1 , 2,4-thiadiazol-5- 
yl)]phenoxy}propoxy)indanyl]acetic acid 


129 


2-[(1 S)-5-(3-{4-[4-hydroxy-4-(trifluoromethyI)(1 ,3-thiazolin-2-yl)]phenoxy} 
propoxy)indanyl]acetic acid 


130 


2-{(1 S)-5-[3-(4-(3-furyl)phenoxy)propoxy]indanyl}acetic acid 


131 


2-fl 1 vS)-5-T3-(2-mBthoxv-4-^ 2-thifinvl^nhftnnyv^nrnnny\/linHan\/l\iar'ofir« a^irl 


132 


2-((1S)-5-{342-methoxy^(4-methyl(2-thienyl))phenoxy]propoxy}indanyl) 
acetic acid 


133 


{( 1 S)-5-[3-(1 , 1 -biphenyl-^yloxyJpropoxyJ^.S-dihydro-l H-inden-1 -yl}acetic 
acid 


134 


2.-(( 1 S)-5-i3-r2-rnethoxv^-^4-iTiethoxvnh^nvl^nhi=»nnYvl nrAnnwIinHa n\/H 

acetic acid 


135 


2-((1S)-5^3-[4-(4-fluoropheny!)-2-methoxyphenoxy]propoxy}indanyl)acetic 
acid 


136 


2-{(1 S)-5-[3-(4-(3-pyridyl)phenoxy)propoxy]indanyl}acetic acid 


137 


2-{( 1 S)-5-[3-(2-methoxy-4-(3-pyridy l)phenoxy)propoxy]indanyl}acetic acid 


138 


2-((1S)-543-[4-(4-methoxy-(3-pyridyl))phenoxy]propoxy}indanyl)acetic acid 


139 


2-[(1S)-5-(3-{4-[5-(lrifIuoromethvl)(2-Dvridvl)lDhenoxv)D 
acid 


140 


2-{(1 S)-5-[3-(4-pyrimidin-5-ylphenoxy)propoxy]indanyl}acetic acid 


141 


2-((1S)-5-{3-[4-(2,4-dimethoxypyrimidin-5-yl)phenoxy]propoxy}indan^^ 
acid 


142 


2-{(1 S)-5-[3-(4-indol-6-ylphenoxy)propoxy]indanyl}acetic acid 
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[274] Example 143 

Preparation of ethvl / MS)-5-r3-r4-cvano-2-propvlphenoxv)propoxvl-2.3-dihvdro-1//- 

inden-1 -vllacetate 

o 




CH 3 



[275] To a mixture of 4-hydroxy-3-propylbenzonitrile (Example 29, 0.5 g, 3.1 mmol), ethyl 
[(1S)-5-(3-bromopropoxy)-2,3-dihydro-1Wnden-1-yl]acetate (Example 45, 1.1 g, 3.1 
mmol) and Cs 2 C0 3 (1.2 g, 3.7 mmol) in DMF (10 mL) was added water (6 drops). The 
reaction mixture was stirred at 40°C for 16 h and then concentrated under reduced 
pressure. The residue was taken up in water and extracted with EtOAc (2x). The 
combined organic phases were dried over MgS0 4 , filtered, and concentrated under 
reduced pressure. Purification by silica gel flash chromatography (EtOAc/Hexane (v/v) = 
1 :20) gave 0.86 g (66 %) of the title compound as a light yellow oil. LOMS: RT = 4.12 
min; (M+H) + 422.0. 

[276] Example 144 

Preparation of ethv l (M S)-5-l3-r4-(aminocarbonothiovl)-2-propvlphenoxy]propoxv>- 

2.3-dihvdro-l H-inden-1 -vllacetate 




[277] To a solution of ethyl {(1S)-5-[3-(4-cyano-2-propylphenoxy) propoxy]-2,3-dihydro- 
1H-inden-1-yl}acetate (Example 143, 1.2 g, 2.9 mmol) in DMF (anhydrous, 15 mL) under 
argon at rt was passed H 2 S gas at a moderate rate for 20 min. Then, a solution of 
diethylamine (0.3 g, 4.3 mmol) in DMF (3 mL) was added in one portion, and the reaction 
mixture was stirred at 60°C for 3 h. Upon completion, the reaction was cooled to rt and 
argon was passed through the reaction mixture for 1 h to remove residual H 2 S. The 
reaction mixture was concentrated under reduced pressure and the residue purified by 
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silica gel flash chromatography (EtOAc/Hexane (v/v) = 1 :1 ) to give 0.9 g (76%) of the title 
compound as a yellow solid. 1 H NMR (300 MHz, CD 3 OD): 5 0.94 (t, 3H), 1.31 (t, 3H), 
1.52-1.64 (m, 2H), 1.65-1.80 (m, 1H), 2.20-2.44 (m, 4H), 2.58-2.95 (m, 5H) f 3.38-3.61 (m, 
1H) t 4.16-4.21 (m, 4H) f 4.26 (t, 2H), 6.69 (d, 1H), 6.80 (s, 1H), 6.95 (d, 1H), 7.09 (d, 1H), 
7.79 (d, 1H), 7.84 (s, 1H). 

I 27 8] Example 145 

Preparation of ethv l {(1 S)-5-F3-(4-cvano-2-methoxvDhenoxv)propoxv1-2.3-dihvdro- 

1 HA nden-1 -vllacetate 

p 




"CH 3 



[279] To a mixture of 4-hydroxy-3-methoxybenzonitrile (2.6 g f 17.6 mmol), ethyl [(1S)-5- 
(3-bromopropoxy)-2,3-dihydro-1H-inden-1-yl]acetate (Example 45) (6 g, 17.6 mmol), and 
Cs 2 C0 3 (6.9 g, 21.1 mmol) in DMF (30 ml_) was added water (15 drops). The reaction 
mixture was stirred at 40°C for 16 h and concentrated under reduced pressure. The 
residue was diluted with water and extracted with EtOAc (2 x). The combined organic 
phases were dried over MgS0 4 , filtered, and concentrated under reduced pressure. 
Recrystallization from MeOH (5 mL) gave 4.9 g (68%) of the title compound as an off- 
white solid. LC-MS: RT = 3.59 min; (M+H) + 410.0. 

[280] Example 146 

Preparation of ethvl ((1S)-5^3-r4-(aminocarbonothiovn-2- 
methoxvphenoxv!pro poxv>-2.3-dihvdro-1 K-inden-1 -vHacetate 




[281] Into a solution of ethyl {(1S)-5-[3-(4-cyano-2-methoxyphenoxy) propoxy]-2,3- 
dihydro-1H-inden-1-yl}acetate (2.2 g, 5.4 mmol) (Example 145) in DMF (anhydrous, 
20 mL) under argon at rt was passed H 2 S gas at a moderate rate for 30 min. A solution 
of diethylamine (0.8 g, 8.1 mmol) in DMF (5 mL) was added in one portion, and the 
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reaction was stirred at 60°C for 3 h. Then the reaction was cooled to rt and argon was 
passed through the reaction mixture for 1 h to remove residual H 2 S. The reaction mixture 
was then concentrated under reduced pressure and the residue purified by silica gel flash 
chromatography (EtOAc/Hexane (v/v) = 1:1) to afford 1.9 g (81 %) of the title compound 
as a yellow solid. 1 H NMR (400 MHz, DMSO-d 6 ): 6 1-21 (t, 3H), 1.60-1.68 (m, 1H), 2.15- 
2.22 (m, 2H), 2.23-2.34 (m, 1H), 2.38 (q, 1H), 2.70-2.86 (m, 3H), 3.38-3.44 (m f 1H), 3.80 
(s, 3H), 4.05-4.16 (m, 4H), 4.19 (t, 2H), 6.70 (d, 1H), 6.80 (s, 1H), 6.97 (d, 1H), 7.06 (d, 
1H), 7.56-7.64 (m, 2H), 9.33-9.40 (s, 1H), 9.65 (s f 1H). 

[282] Example 147 



[283] A solution of ethyl ((1S)-5-{3-[4-(aminocarbonothioyl)-2-propylphenoxy]propoxy}- 
2,3-dihydro-1H-inden-1-yI)acetate (90 mg, 0.2 mmol) (Example 144) and 1-bromo-2- 
butanone (35.8 mg, 0.24 mmol) in EtOH (anhydrous, 8 mL) was heated at 70°C for 6 h. 
The reaction mixture was cooled to rt, and then concentrated under reduced pressure. 
Purification by silica gel flash chromatography (EtOAc/hexane (v/v) 1 :2) gave 42 mg (42 
%) of the title compound as a clear oil. LC-MS: RT = 4.85 min; (M+H) + 508.2. 

[284] Example 148 

Preparation of 11 1 S)-5-l344-(4-ethvl-1 .3-thiazol-2-vl)-2-propvlphenoxvlpropoxy}-2,3- 

dihvdro-1H-inden-1-vl)acetic acid 

O 



Preparation of ethyl «1S)-5^3-r4^4^thvl-1,3-thiazol-2-vn-2- 
propvlphenoxv1propoxy}-2.3-dihvdro-1 H-inden-1 -vhacetate 



O 




CH 3 




CH 3 
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[285] To a solution of ethyl ((1S)-5-{3-[4-<4-ethyl-1,3-thiazol-2-yl)-2-propylphenoxy] 
propoxy}-2,3-dihydro-1H-inden-1-yl)acetate (60 mg 0.12 mmol) (Example 147) in THF 
(3.0 mL) was added a solution of LiOhUH 2 0 (20 mg, 0.48 mmol) in water (1.0 ml_) and 
MeOH (1.0 mL), and the mixture was stirred for 12 h at rt. The reaction mixture was 
concentrated under reduced pressure, and the residue was diluted with water and 
extracted with Et 2 0 (3x). The aqueous phase was brought to pH 3 using HCI (1N 
aqueous solution), and then the aqueous layer was extracted with EtOAc. The organic 
phase was dried over MgS0 4 , filtered, and concentrated under reduced pressure to give 
36 mg (63%) of the title compound as a white solid. 1 H NMR (300 MHz, CD 3 OD): 5 0.96 
(t, 3H) f 1.34 (t, 3H), 1.59-1.71 (m, 2H), 1.73-1.81(m, 1H), 2.25-2.38 (m, 2H), 2.39-2.47 
(m, 2H), 2.62-2.98 (m, 7H), 3.44-3.57 (m, 1H), 4.20 (t, 2H), 4.26 (t, 2H), 6.75 (d, 1H), 6.84 
(s, 1H), 7.02 (d, 1H), 7.07 (s, 1H), 7.14 (d, 1H), 7.71 (s, 1H), 7.78 (d, 1H); LC-MS: RT = 
4.04 min, (M+H) + 480.2. 

[286] Example 149 

Preparation of ethvlf (1 S)-5-r3-r2-pr opy|-4-f4.5.6.7-tetrahvdro-1 .3-benzothia Z ol-2- 
vl)phenoxv1propoxv >-2.3-dihvdro-1H-inden-1-vnacetate 



[287] A solution of ethyl ((1S)-5-{3-[4-(aminocarbonothioyl)-2-propylphenoxy]propoxy}- 
2,3-dihydro-1H-inden-1-yl)acetate (90 mg, 0.2 mmol) (Example 144) and 2- 
chlorocyclohexanone (239 mg 1.8 mmol) in EtOH (anhydrous, 8 mL) was stirred at 70°C 
for 48 h. The reaction mixture was cooled to rt, and then concentrated under reduced 
pressure. Purification by silica gel flash chromatography (EtOAc/hexane (v/v) 1:2) gave 
45 mg (43 %) of the title compound as a clear oil. LC-MS: RT = 4.69 min; (M+H) + 534.3. 




CH 3 
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[288] Example 150 

Preparation of K 1 SW 543-r2-DropvI-4-(4.5.6.7-tetrahvdro-1 .3-ben 2 othiazol-2- 
vl)pheno xv1propoxvV2,3-dihvdro-1A/-inden-1-vnacetic acid 




CH 3 



[289] Using Example 149 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. 1 H NMR (300 MHz, CD 3 OD): 5 
0.94 (t, 3H), 1.56-1.68 (m, 2H), 1.69-1.80 (m, 1H), 1.82-1.97 (m, 4H), 2.20-2.31 (m, 2H), 
2.31-2.40 (m, 2H), 2.59-2.92 (m, 9H), 3.36-3.52 (m, 1H), 4.17 (t, 2H), 4.23 (t, 2H), 6.68 (d, 
1H), 6.77 (s, 1H), 7.01 (d, 1H), 7.09 (d, 1H), 7.59-7.63 (s, 1H), 7.64-7.70 (d, 1H); LC-MS: 
RT = 4.05 min, (M+H) + 506.3. 

[290] Example 151 

Preparation of 3-bromotetrahvdro-2H-pyran-2-one 

O 




[291] 2-Trimethylsilyloxy-5,6-dihydropyran (1.00 g, 5.80 mmol) and Et 3 N (0.93 mL, 6.67 
mmol) were dissolved in CH 2 CI 2 (anhydrous, 15 mL) under an atmosphere of argon, and 
the mixture was cooled to -15°C. A solution of bromine (928 mg, 5.80 mmol) in CH 2 CI 2 
(5 mL) was added dropwise over 15 min with vigorous stirring. The reaction mixture was 
allowed to warm to rt, and then was washed with NH 4 CI (saturated aqueous solution, 2x). 
The organic layer was dried over Na 2 S0 4 , filtered, and concentrated under reduced 
pressure to provide 1.28 g of the crude product contaminated with triethylammonium salt 
impurities. The material was used without further purification. 1 H NMR (400 MHz, 
CDCI 3 ): 6 1.91 (m, 1H), 2.20-2.39 (m, 2H), 2.48 (m, 1H), 4.41 (m, 1H), 5.59 (m, 2H). 



95 



WO 2004/058174 



PCT/US2003/040842 



[292] 



Example 152 



Preparation of ethvlff 1 S)-5-l3«r4-f6 T 7-dihvdro-5H-pvranor2.3-diri .31thiazol-2-vh-2- 
propy|phe noxvlpropoxv)-2.3-dihvdro-1Wnden-1-vl)acetate 



[293] A solution of ethyl ((1S)-5-{3-[4-(aminocarbonothioyl)-2-propylphenoxy]propoxy}- 
2,3-dihydro-1tf-inden-1-yl)acetate (0.5 g, 1.1 mmol) (Example 144) and 3- 
bromotetrahydro-2H-pyran-2-one (1.2 g, 6.6 mmol) (Example 151) in EtOH (anhydrous, 
15 mL) was heated at 70°C for 18 h. The reaction mixture was cooled to rt, and 
concentrated under reduced pressure. Purification by silica gel flash chromatography 
(EtOAc/hexane (v/v) = 1:2) gave 0.17 g (29 %) of the title compound as a light yellow oil. 
LC-MS: RT = 4.52 min, (M+H) + : 536.4. 

[294] Example 153 

Preparation of «1 S )-»5^3-r4^6.7-dihvdro-5//-pvranor2.3-din,31thiazol-2-vn-2- 
propylphenoxv1propoxvV2.3-dihvdro-1H-inden-1-vl)acetic acid 



[295] Using Example 152 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. 1 H NMR (300 MHz, CD 3 OD): 5 
0.92 (t, 3H), 1.51-1.65 (m, 2H), 1.66-1.77 (m, 1H), 2.02-2.17 (m, 2H), 2.20-2.42 (m, 4H), 
2.55-2.93 (m, 7H), 3.36-3.50 (m, 1H), 4.18 (t, 2H), 4.22 (t, 2H), 4.32 (t, 2H), 6.70 (d, 1H), 
6.79 (s, 1H), 6.98 (d, 1H). 7.08 (d, 1H), 7.59 (s, 1H), 7.65 (d, 1H); LC-MS: RT = 4.02 min, 
(M+H) + 508.2. 




CH 3 




CH 3 
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[296] Example 154 

Preparation of ethvl((1S)-543-r4-f4-ethvl-1.3-thia2ol-2-vl)-2- 
methoxvphenoxv1propoxv>-2.3-dihvdro-1H-inden-1-vl)acetate 

O 




[297] Ethyl ((1 S)-543-[4-(aminocarbonothioyl)-2-methoxyphenoxy]propoxy}-2,3-dihydro- 
1H-inden-1-yl)acetate (90 mg, 0.2 mmol) (Example 146) and 1-bromo-2-butanone (36.7 
mg, 0.24 mmol) were dissolved in EtOH (anhydrous, 8 mL) and stirred at 70°C for 6 h. 
The reaction was cooled to rt, and concentrated under reduced pressure. Purification by 
silica gel flash chromatography (EtOAcihexane (v/v) = 1:2) gave 50 mg (51%) of the title 
compound as a clear oil. LC-MS: RT = 4.07 min; (M+H) + 496.2. 

[298] Example 155 

Preparation of ((1S)-5-r3-f4-(4-ethvM.3-thiazol-2-vl)-2-methoxyphenoxv1propoxv>- 



2.3-dihvdro-1 H-inden-1 -vPacetic acid 

O 




[299] Using Example 154 as starting material, the title compound was prepared 
following similar procedures to those described for Example 148. 1 H NMR (300 MHz, 
CDCI 3 ): 5 1.36 (t, 3H), 1.76-1.82 (m, 1H), 2.23-2.38 (m, 2H), 2.39-2.54 (m, 2H), 2.68-2.96 
(m, 5H), 3.43-3.6 (m, 1H), 3.93 (s, 3H), 4.17 (t, 2H), 4.26 (t, 2H), 6.73 (d, 1H), 6.80 (s, 
1H), 6.82 (s, 1H), 6.90 (d, 1H), 7.06 (d, 1H) t 7.41 (d, 1H), 7.48 (s, 1H); LC-MS: RT = 3.42 
min, (M+H) + 468.2. 
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[300] Example 156 

Preparation of ethvUMS)-5-l3-r4^4-isopropoxv-1,3-thiazol-2-vl)-2- 
methoxvphenoxv1propoxv>-2.3-dihvdro-1H-inden-1-vnacetate 




[301] A solution of ethyl ((1S)-543-[4-(aminocarbonothioyi)-2-methoxyphenoxy]propoxy}- 
2,3-dihydro-1H-inden-1-yl)acetate (500 mg, 1.1 mmol) (Example 146) and 2-chloro-/V,/V- 
dlmethylacetamide (800 mg, 6.6 mmol) in /-PrOH (anhydrous, 15 mL) was stirred at 70°C 
for 8 h. The reaction was cooled to rt, and concentrated under reduced pressure. 
Purification by silica gel flash chromatography (EtOAcihexane (v/v) = 1:2) gave 292 mg 
(49 %) of the title compound as a yellow oil. LC-MS: RT = 4.27 min; (M+H) + : 526.1. 

[302] Example 157 

Preparation of ((1S)-5^3-r4-(4-isopropoxv-1.3-thiazoI-2-vl)-2- 
methoxvphenoxv1propoxv>-2.3-dihvdro-1A/-inden-1-vnacetic acid 




[303] Using Example 156 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. 1 H NMR (300 MHz, CDCI 3 ): 
5 1.41 (d, 6H), 1.76-1.84 (m, 1H), 2.26-2.38 (m, 2H), 2.38-2.52 (m, 2H), 2.73-2.96 (m, 
3H), 3.48-3.6 (m, 1H), 3.91 (s, 3H), 4.14 (t, 2H), 4.26 (t, 2H), 4.62-4.77 (m, 1H), 5.96 (s, 
1H), 6.71 (d, 1H), 6.80 (s,1H), 6.91 (d, 1H), 7.10 (d, 1H), 7.39 (d, 1H), 7.52 (s, 1H); LC- 
MS: RT = 3.61 min, (M+H) + 498.2. 
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[304] 



Example 158 



Preparation of ethvl(MS^5>r3-r2-m6thoxv-4-f1.3-thiazol-2-vl)phenoxvlDropoxv>-2.3- 

dihvdro-1H-inden-1-vnacetate 

O 



[305] Ethyl ((1 S)-5^3-[4-(aminocarbonothioyl)-2-methoxyphenoxy]propoxy}-2,3Hdihydro- 
1H-inden-1-yl)acetate (1.00 g, 2.3 mmol) (Example 146) and bromoacetaldehyde diethyl 
acetal (1.78 g, 9.2 mmol) were dissolved in EtOH (30 mL) and water (2 drops) was 
added. The mixture was heated at 70°C for 18 h, and then the reaction mixture was 
cooled to rt, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc:hexane (v/v) = 1:1) gave 610 mg (58 %) of the title compound as 
a clear oil. LC-MS: RT = 3.81 min; (M+H) + 468.1 . 

[306] Example 159 

Preparation of ^1S)-543-r2-methoxv-4-H.3-thiazol-2-»vl)phenoxv1propoxv^2,3- 
dihvdro-1A/-mden-1-v0acetic acid 

O 



[307] Using Example 158 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. 1 H NMR (300 MHz, CDCI 3 ): 5 
1.72-1.83 (m, 1H), 2.24-2.39 (m, 2H), 2.40-2.57 (m, 2H), 2.68-2.97 (m, 3H), 3.53 (s, 1H), 
3.96 (s, 3H), 4.15 (t, 2H), 4.30 (t, 2H), 6.73 (d, 1H), 6.80 (s, 1H), 6.87 (d, 1H), 7.11 (d, 
1H), 7.26 (s, 1H), 7.45 (d, 1H), 7.56 (s, 1H), 7.85 (s, 1H); LC-MS: RT = 3.17 min, (M+H) + 
440.1. 




CH 3 




CH 3 
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[308] 



Example 160 



Preparation of ethvl 2-r4 -(3-ir(1S^1^2-ethoxv-2-oxoethvn-.2.3-dihvdro-1HHnden-5- 
vnoxv>proDoxv)-3-Dr opvlphenvn-4-fhvdroxvmethvn-1,3-thiazole-5-carboxvlate 



[309] Ethyl ((1 S)-5-{3-[4^aminocarbonothioyl)-2-propyIphenoxy]propoxy}-2,3-dihydro- 
1H-inden-1-yl)acetate (90 mg, 0.2 mmol) (Example 144) and 3-chloro-2,4(3tf, 5H)- 
furandione (106 mg, 0.8 mmol) were dissolved in EtOH (anhydrous, 8 mL), and the 
mixture was heated at 70°C for 18 h. The reaction was cooled to rt ,and then 
concentrated under reduced pressure. Purification by silica gel flash chromatography 
(EtOAc:hexane (v/v) = 1:1) gave 38 mg (33 %) of the title compound as a clear oil. LC- 
MS: RT = 4.38 min; (M+H) + 582.3. 

[310] Example 161 

Preparation of 2-r4-(3-ir(1S)-1-(carboxvmethvn-2,3-dihvdro-1f/-inden-5- 
vl1oxv)pr opoxv>-3-propylphenvlM-(hvdroxvmethvl)-1.3-thia2ole-5-carboxvlic acid 



[311] Using Example 160 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. 1 H NMR (300 MHz, acetone-</ 6 ): 
5 0.93 (t, 3H), 1.56-1.67 (m, 2H), 1.68-1.80 (m, 1H) 2.21-2.42 (m, 4H), 2.58-2.95 (m, 7H), 
3.37-3.52 (m, 1H), 4.22 (t, 2H), 4.30 (t, 2H), 6.72 (d, 1H), 6.83 (s, 1H), 7.07 (d, 1H), 7.14 
(d, 1H), 7.80 (s, 1H), 7.89 (d, 1H); LC-MS: RT = 3.20 min, (M+H) + 526.1. 




CH 3 




CH 3 
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[312] 



Example 162 



Preparation of methvl 2-r4-r3-/rMS)-1-(2-ethoxv-2-oxoethvl)-2,3<lihvdro-1//-inden-5- 
vnoxv)proDoxv>-3-methoxyphenvn-1,3'thiazole-5-carboxvlate 



[313] Ethyl ((1 S)-5-{3-[4-(aminocarbonothioyl)-2-mefo^ 

1H-inden-1-yl)acetate (90 mg, 0.2 mmol) (Example 146) and methyl 2-chloroacetoacetate 
(37 mg, 0.24 mmol) were dissolved in EtOH (8 ml_), and the mixture was heated at 70°C 
for 6 h. The reaction was cooled to rt, and then concentrated under reduced pressure. 
Purification by silica gel flash chromatography (EtOAc:hexane (v/v) = 1:2) provided 52 mg 
(48 %) of the title compound as a clear oil. LC-MS: RT = 4.18 min, (M+H) + 540.1. 

[314] Example 163 

Preparation of 2-f4-(3^rM S)-1-fcarboxvmethvn-2,3-dihvdro-1H-lnden-5- 
vnoxv>propoxv ^3-methoxvphenvn>4-methvl-1,3-thiazole-5-carboxvlic acid 



V CH 3 

[315] Using Example 162 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. 1 H NMR (300 MHz, CD 3 OD): 5 
1.65-1.82 (m, 1H), 2.20-2.38 (m, 4H), 2.47-2.59 (m, 1H), 2.62 (s, 3H), 2.65-2.94 (m, 2H), 
3.46 (s, 1H), 3.86 (s, 3H), 4.11 (t, 2H), 4.20 (t, 2H), 6.71 (d, 1H), 6.78 (s, 1H), 7.03 (dd, 
2H), 7.49 (d, 1H), 7.57 (s, 1H); LC-MS: RT = 3.04 min, (M+H) + 498.1. 
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[316] Example 164 

Preparation of ethvl ((1S)-5-l3-r2-methoxv-4-(4.5 < 6,7-tetrahvdro-1,3->benzothiazo»-2- 
vl)phenoxv1propoxv>-2.3<lihvdro-1Wnden-1-vnacetate 




[317] A solution of ethyl ((1S)-543-[4-(aminocart>onothioyl)-2-methoxyphenoxy]propoxy}- 
2,3-dihydro-1/-/-inden-1-yl)acetate (Example 146, 90 mg, 0.2 mmol) and 2- 
chlorocyclohexanone (215 mg 1.6 mmol) in anhydrous EtOH (8 mL) was stirred at 70°C 
for 48 h. The reaction was cooled, and the solvent was removed under reduced 
pressure. The residue was purified by silica gel flash chromatography (2:1 hexanes/ethyl 
acetate) to provide the title compound (62 mg, 58%) as clear oil. LOMS: RT = 4.08 min, 
(M+H) + 522.5. 

[318] Example 165 

Preparation of ethvl (f1S)-5-^3-r2-hvdroxv-4-(4.5,6.7-tetrahvdro-1.3-benzothiazol-2 
vl)phenoxv1propoxv^2.3-dihvdro-1/Y-inden-1-vl)acetate 




OH 



[319] To a solution of ethyl ((1S)-5-{3-[2-methoxy-4-(4,5,6,7»tetrahydro-1,3-benzothiazol- 
2-yl)phenoxy]propoxy}-2,3-dihydro-1H-inden-1-yl)acetate (Example 164, 400 mg, 0.787 
mmol) dissolved in CH 2 CI 2 (10 mL) was added AlCI 3 (51 1.2 mg, 3.834 mmol), and then 
the solution was cooled to 0°C. Ethanethiol (0.284 mL, 3.834 mmol) was added dropwise 
to the solution which was stirred at 0°C for 3 h. The reaction mixture was poured onto 
ice-water (20 mL) with vigorous stirring. The organic layer was separated and the 
aqueous layer was extracted with CH 2 CI 2 . The combined organic layers were dried 
(MgS0 4 ), filtered, and concentrated under reduced pressure. The crude material was 
purified by preparative HPLC, giving the desired product as a white solid (180.0 mg, 46 
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%). 1 H NMR (400 MHz, DMSO-c/ 6 ): 5 9.27 (s, 1H), 7.28 (d, 1H), 7.20 (dd, 1H), 7.05 (d, 
1H), 6.96 (d, 1H), 6.79 (s, 1H), 6.69 (dd, 1H), 4.07-4.18 (m, 6H), 3.39 (m, 1H) t 2.72 (dd, 
6H), 2.09-2.20 (m, 5H), 1.80-1.59 (m, 5H), 1.18 (t, 3H). 



Preparation of ethyl ((1S^5^3-[2-propoxv-4-(4,5.6.7-tetrahvdro-1.3-benzothiazol-2- 
vl)phenoxvlDroDoxv>-2.3-dihvdro-1H-inden-1-vnacetate 



[321] Ethyl ((1 S)-5-{3-[2-hydroxy-4-(4,5,6,7-tetrahydro-1 ,3-benzothiazo!-2-yl)-phenoxy]- 
propoxy^2,3-dihydro-1H-inden-1-yl)acetate (Exampie 165, 90 mg, 0.177 mmol) was 
dissolved in DMF (3 ml_) after which Cs 2 C0 3 (69.3 mg, 0.213 mmol) and water (3 drops) 
were added, lodopropane (0.02 ml_, 0.213 mmol) was added to the flask, and the 
reaction mixture was stirred at room temperature for 18 h. The mixture was then filtered 
and the filtrate purified by preparative HPLC giving the desired ester as a white solid 
(88.7 mg, 91 %). 1 H NMR (400 MHz, CD 2 CI 2 ): 5 7.47 (s,1H), 7.37(dd, 1H), 7.05 (d, 1H), 
6.93 (d, 1H), 6.79 (s, 1H), 6.71 (dd, 1H), 4.23 (t, 2H), 4.19-4.13 (m, 4H), 4.03 (t, 2H), 3.50 
(m, 1H), 2.94-2.78 (m, 6H), 2.70 (dd, 1H), 2.44-2.25 (m, 4H), 1.92-1.70 (m, 7H), 1.28 (t, 
3H), 1.07 (t, 3H). 

[322] Example 167 

Preparation of <(t S)-5^3-r2<>ropoxv^4.5.6.7-tetrahvdro-1 .3-benzoxazol-2~ 
vnphenoxv1propoxv>-2.3-dihvdro-1 Wnden-1- vhacetic acid 



[320] 



Example 166 




CH 3 
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[323] To a solution of ethy! ((IS^S^S-p-propoxy^^.S^J-tetrahydro-I.S-benzthiazol^- 
yl)phenoxy]propoxy}-2,3-dihydro-1H-inden-1-yl)acetate (Example 166, 88.0 mg, 0.160 
mmol) in THF/Water/MethanoI (1:2:1) was added solid lithium hydroxide (38.4 mg, 1.60 
mmol). The solution was stirred at rt for 3 h, and the solvent was then removed under 
reduced pressure. The residue was diluted with water and acidified using HCI (2 N 
aqueous solution) upon which a white precipitate formed. The solid was isolated by 
filtration to provide the title compound (43.5 mg, 52 %) that did not require further 
purification. 1 H NMR (400 MHz, DMSO-cfe) 5 7.37 (d, 1H), 7.32 (dd, 1H), 7.07 (d, 1H), 
7.04 (d, 1H), 6.78 (s, 1H), 6.69 (dd, 1H), 4.15 (t, 2H), 4.11 (t, 2H), 3.96 (t, 2H), 3.33 (m, 
1H), 2.61-2.85 (m, 7H), 2.2-2.30 (m, 3H), 2.11-2.19 (m, 2H) t 1.58-1.84 (m, 7H), 0.98 (t, 
3H); LC-MS: RT 3.80 min, (M+H) + 22.3. 

[324] Example 168 



[325] A slurry of 2-aminothiophenol (357 mg, 2.85 mmol) in polyphosphoric acid (14.0 g) 
was heated to 110°C and 4-hydroxy-3-methoxybenzoic acid (480 mg, 2,85 mmol) was 
added. After 2 h, the reaction mixture was cooled to rt. The mixture was poured carefully 
into ice cold water, and the solution was neutralized with KOH (3 M aqueous solution). 
The aqueous phase was extracted with EtOAc (2x). The combined organic layers were 
washed with Na 2 C0 3 (1 M aqueous solution), HCI (1 M aqueous solution) and water, 
dried, and concentrated under reduced pressure. Purification by silica gel 
chromatography gave 22 mg (3%) of the title compound as an oil. 1 H NMR (400 MHz, 
CDCI 3 ): 5 8.02 (d, 1H), 7.88 (d, 1H), 7.72 (s, 1H) f 7.55 (d, 1H), 7.48 (m, 1H), 7.36 (m, 1H), 
7.00 (d, 1H), 5.92 (s, 1H), 4.03 (s, 3H). 



Preparation of 4-(1.3-benzothiazol-2-vD-2-methoxvphenol 




CH 3 
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[326] 



Example 1 69 



Preparation of ethvl (M S)-543-r4-M.3-benzothiazol-2-vn-2>methoxvphenoxv1 



[327] Using Examples 168 and 45 as starting materials, the title compound was prepared 
as described in Example 48. 1 H NMR (400 MHz, CDCI 3 ): 5 8.03 (d, 1H), 7.86 (d, 1H), 
7.70 (s, 1H), 7.58 (m, 1H), 7.48 (m, 1H), 7.37 (m, 1H), 7.06 (d, 1H), 6.96 (d, 1H), 6.81 (s, 
1H), 6.72 (d, 1H), 4.34-4.24 (m, 2H), 4.24^.12 (m, 4H), 4.00 (s, 3H), 3.58-3.48 (m, 1H), 
2.95-2.80 (m, 2H), 2.72 (dd, 1H), 2.44-2.28 (m, 4H), 1.84-1.68 (m, 1H), 1.28 (t, 3H). 

[328] Example 170 

Preparatio n of «1 S)-5-{3-r4-(1 ■3-benzothiazol>2-vn-2-methoxyphenoxv1propoxvl-2.3- 



[329] Using Example 169 as starting material, the product was prepared as described in 
Example 49. 1 H NMR (400 MHz, CDCI 3 ): 5 7.94 (d, 1H), 7.78 (d, 1H), 7.60 (d, 1H), 7.46 
(d, 1H), 7.38 (m, 1H), 7.28 (m, 1H), 7.00 (d, 1H), 6.86 (d, 1H), 6.71 (s, 1H), 6.63 (d, 1H), 
4.28-4.17 (m, 2H), 4.17-4.04 (m, 2H), 3.92 (s, 3H), 3.52-3.38 (m, 1H), 2.90-2.63 (m, 3H), 
2.42-2.20 (m, 4H), 1.78-1.66 (m, 1H); LC-MS: RT = 3.63 min, (M+H) + 490.2. 

[330] Example 171 



propoxvl^^-dihvdro-l /-/-inden-1 -vHacetate 




dihvdro-1 //-inden-1 -vQacetic acid 




Preparati on of 4-hydroxv-3-methoxvbenzamide 



O 
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[331] Hydrogen peroxide (3% aqueous solution, 155 mL f 0.151 mol) was added to 4- 
hydroxy-3-methoxybenzonitrile (5.00 g, 33.52 mmol) at rt. KOH (9.78 g, 148 mmol, 85% 
purity, reagent grade) was added, resulting in strong gas evolution [exotherm!. The 
solution stirred at rt for 16 h at which time sodium sulfite (5 equiv.) were added. The 
reaction mixture was filtered and acidified to pH 2 with HCI (2 N aqueous solution). The 
aqueous phase was extracted with CH 2 CI 2 (10 x 50 mL) until no product was detected by 
TLC in the organic extract. The combined organic phases were dried over MgS0 4 , 
filtered, and concentrated under reduced pressure to give 4.27 g (76%) of the title 
compound as a pale yellow solid, which was used without further purification. 1 H NMR 
(400 MHz, DMSO-cfe): 5 9.52 (s, 1H), 7.75 (s, 1H), 7.42 (d, 1H), 7.34 (dd, 1H), 7.10 (s, 
1H), 6.76 (d, 1H), 3.78 (s, 3H). 

[332] Example 172 



[333] To a solution of the amide prepared in Example 171 (460 mg, 2.75 mmol) in 
toluene (3 mL) and 1,4-dioxane (3 mL) was added 1-bromo-2-butanone (623 mg, 4.13 
mmol), and the solution was heated to 125°C for 18 h. The reaction mixture was cooled 
to rt, and then concentrated under reduced pressure. Purification by silica gel 
chromatography (EtOAcrhexane (v/v) = 4:1) gave 382 mg (73 %) of the title compound as 
a yellow oil. 1 H NMR (400 MHz, DMSO-d 6 ): 5 9.60 (s, 1H), 7.78 (s, 1H), 7.39 (d, 1H), 
7.36 (dd, 1H), 6.83 (d, 1H), 3.79 (s, 3H), 2.45 (m, 2H), 1.18 (t, 3H). 

[334] Example 173 

Preparation of ethyl aiS)-5-l3-r4-(4-ethvl-1.3oxazol-2-vn-2-methoxv- 
phenoxv1propoxv>-2.3-dihvdro-1H-inden-1-vhacetate 

o 



Preparation of 4-(4-ethvl-1.3-oxazol-2-vl)-2-methoxyphenol 




H 3 C 




H 3 C 
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[335] To a solution of [(1S)-5-(3-bromopropoxy)- 2,3-dihydro-1H-inden-1-yl]acetate 
(Example 45) (93.4mg, 0.274 mmol) and 4-(4-ethyM,3^xazol-2-yl)-2-methoxyphenol 
(40.0 mg, 0.182 mmol) (Example 172) in DMF (4 mL) was added Cs 2 C0 3 (118.9 mg, 
0.365 mmol) and water (4 drops). The reaction mixture was stirred at rt for 16 h, then 
filtered, and the filtrate concentrated under reduced pressure. Purification by preparative 
HPLC (acetonitrile/water (v/v) = 1:1 to 9:1 gradient) gave 73.6 mg (84%) of the title 
compound as an off-white solid. 1 H NMR (400 MHz, CD 2 CI 2 ) 5 7.57 (d, 2H), 7.41 (s, 1H), 
7.05 (d, 1H), 6.98 (d, 1H), 6.80 (s, 1H), 6.72 (d, 1H), 4.25 (t, 2H), 4.17 (m, 4H), 3.93 (s, 
3H), 3.51 (m, 1H), 2.85 (m, 2H), 2.71 (dd, 1H), 2.62 (q, 2H), 2.40 (m, 2H), 2.31 (t, 2H) f 
1.76 (m, 1H), 1.29 (m, 6H). 

[336] Example 174 

Preparation of ((1S)-5- l3-r4-f4>ethvM.3-oxazol-2>vn-2-methoxvphenoxv1propoxv^ 



[337] To a solution of ethyl ((1S)-5-{3-[4-(4-ethyl-1,3-oxazol-2-yl)-2-. 
methoxyphenoxy]propoxy}-2,3-dihydro-1H-inden-1-yl)acetate (52.2 mg, 0.109 mmol) 
(Example 173) in THF/water/EtOH (1:2:1, 4 mL) was added UOH (5.2 mg, 0.218 mmol). 
The solution was stirred at rt for 3 h and concentrated under reduced pressure. The 
residue was diluted with water and acidified using HCI (2 N aqueous solution), resulting in 
precipitation of a white solid. The solid was collected by filtration and dried to give 38.0 
mg (77 %) of the title compound. 1 H NMR (400 MHz, CD 2 CI 2 ): 6 7.82 (s, 1H), 7.66 (d, 
1H), 7.47 (s, 1H), 7.07 (d, 1H), 6.98 (d, 1H), 6.79 (s, 1H), 6.70 (d. 1H), 4.28 (t, 2H), 4.19 
(t, 2H), 3.94 (s, 3H), 3.51 (m t 1H), 2.91 (m, 2H), 2.75 (m, 3H), 2.50 (m, 1H), 2.40 (m, 1H), 
2.30 (m, 2H), 1.79 (m, 1H), 1.34 (t, 3H); LC-MS: RT = 3.31 min, (M+H) + 452.1. 

[338] Using the above methods described for Example 143-174, and the appropriate 
starting materials, compounds of Formula (loo) ) [Formula (I), where R 1 and R 2 are H, L is 
-Y-(CH 2 ) n -X-, X and Y are O, Ar is heterocyclyl substituted phenyl, and n is 3], and (Ipp) 
[Formula (I), where R 1 and R 2 are H, L is -Y-(CH 2 ) n -X- f X and Y are O, Ar is substituted 
phenyl, and n is 3], were similarly prepared and are listed in Table 4a and Table 5a, 
respectively, below. 



2,3-dihvdro-1/-/-inden-1-vnacetic acid 



OH 




H 3 C 
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[339] Table 4a 

R a-2-i 

R 3-2-2 y W 



Ex. 

Mn 


W 


R 3-2-1 


R 3-2-2 


R 3 " 1 


HPLC RT 
(min) 


LC-MS 


175 


S 


H 


H 


n-Pr 


3.73 


452.1 


176 


S 


H 


Me 


OMe 


3.18 


454.3 


177 


s 


H 


Et 


H 


3.56 


438.3 


178 


o 


H 


Et 


H 


3.35 


422.3 


179 


o 


H 


Et 


n-Pr 


3.82 


464.2 


180 


s 


H 


t-Bu 


n-Pr 


4.64 


508.3 


181 


o 


H 


t-Bu 


H 


3.77 


450.2 






H 


t-Bu 


uivie 


o.oy 




183 


s 


H 


CF 3 


n-Pr 


4.18 


520.2 


184 


s 


H 


CF 3 


OMe 


3.63 


507.9 


185 


o 


H 


CF 3 


H 


3.58 


462.1 


186 


o 


H 


CF 3 


OMe 


3.52 


491.9 


187 


s 


Me 


Me 


H 


3.31 


438.3 


188 


s 


Me 


Me 


OMe 


3.19 


468.3 


189 


s 


a 


H 


3.66 


450.3 


190 


s 


n-Pr 


4.12 


492.4 


191 


s 


OMe 


3.51 


480.4 
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192 


S 






H 


3.61 


464.4 


193 


S 






OMe 


3.49 


494.2 


194 


o 






H 


3.47 


448.4 


195 


o 


c 




n-Pr 


3.98 


490.3 


196 


s 






OEt 


3.59 


508.3 


197 


s 






O-Pr 


3.80 


522.3 


198 


o 






V-/IVIC 


o.oy 




199 


s 


a 


OMe 


3.41 


496.4 


200 


s 


Me— L 
Me 


0 
II 

*y 


n-Pr 


4.12 


548.3 


201 


s 


H 


OMe 


H 


3.41 


440.2 


202 


s 


H 


OMe 


OMe 


3.27 


470.3 


203 


s 


H 


OEt 


H 


3.60 


454.2 


204 


s 


H 


OEt 


n-Pr 


4.10 


496.2 


205 


s 


H 


OEt 


OMe 


3.46 


484.3 


206 


s 


H 


O-i-Pr 


n-Pr 


4.24 


510.1 


207 


s 


Me 


OEt 


n-Pr 


4.51 


510.2 


208 


s 


Me 


OEt 


OMe 


3.90 


498.2 


209 


s 


Et 


OEt 


OMe 


4.07 


512.1 


210 


s 


C(=0)CH 3 


Me 


H 


3.50 


466.1 


211 


s 


C(=0)CH 3 


Me 


n-Pr 


3.99 


508.2 


212 


s 


C(=0)CH 3 


Me 


OMe 


3.30 


496.3 


213 


o 


C(=0)CH 3 


Me 


H 


3.21 


450.3 


214 


0 


C(=0)CH 3 


Me 


n-Pr 


3.74 


492.1 
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215 


O 


C(=0)CH 3 


Me 


OMe 


3.08 


480.3 


216 


S 


C(=0)NMe 2 


Me 


n-Pr 


3.42 


537.5 


217 


S 


C(=0)NMe 2 


Me 


OMe 


2.96 


525.1 


218 


S 


C(=0)OH 


Me 


H 


3.13 


468.3 


219 


S 


C(=0)OH 


Me 


n-Pr 


3.58 


510.2 



[340] Table 4b 



IUPAC Names for Compounds in Table 4a 



Ex. 
No. 


IUPAC Name 


175 


2-{(1 S)-5-[3-(2-propyi-4-(1 ,3-thiazol-2-yl)phenoxy)propoxy]indanyl}acetic acid 


176 


£. \\ i oy-u-\o i^-iiieuiuAy-*f-^H--meuiyi^ i ,0-iniazoi-^-yi^pnenoxyjpropoxy/inQanyij 
acetic acid 


177 


2-(Yl SV5-^3-r4-f4-ethvlf 1 3-thiazol-2-vI^nhpnoxvlnmnnyv'iinr!flnvhflr^tio arir! 

*— \\ " w I. |_ \ *»» n ' j '\ ■ j*-* LI I ld£-\J l £- y \ J ICI IVi/yVV JMI UUUAy f II (UC1I 1 VI JCIwwllw GLrlU 


178 


2-((1 S)-5-{3-[4-(4-ethyl(1 ,3-oxazol-2-yl))phenoxy]propoxy}indanyl)acetic acid 


<17Q 


2-((1 o)-5-{3-[4-{4-etnyl(1 ^-oxazol^-ylj^-propyiphenoxylpropoxylindanyl) 
acetic acid 


180 


2-[(1 S)-5-(3-{4-[4-(tert-butyl)(1 ,3-thiazol-2-yl)]-2-propyIphenoxy}propoxy) 
indanyl]acetic acid 


181 


2-[( 1 S)-5-(3-{4-[4-(tert-butyI)( 1 ,3-oxazol-2-yl)]phenoxy}propoxy)indanyl]acetic 
acid 


182 


2-[(1S)-5^344-[4-(tert-butyl)(1 t 3-oxazol-2-yl)]-2-methoxyphenoxy}propo^ 
indanyljacetic acid 


183 


2-[(1 S)-5-(3-{2-propy l-4-[4-(trifluoromethyl)(1 ,3-thiazol-2-yl)]phenoxy}propoxy) 
indanyl]acetic acid 


184 


2-[(1 S)-5-(3-{2-methoxy-4-[4-(trifluoromethyI)(1 ,3-thiazol-2-y!)]phenoxy} 
propoxy)indanyl]acetic acid 


185 


2-[(1 S)-5-(3-{4-t4-(trifluoromethyi)(1 ,3-oxazol~2-yl)]phenoxy}propoxy) 
indanyl]acetic acid 
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Ex. 
No. 


IUPAC Name 


186 


2-[(1 S)-5-(3-{2-rnethoxy-4-[4-(trifluoromethyl)(1 ,3-oxazol-2-yl)]phenoxy} 
propoxy)indanyl]acetic acid 


187 


2-((1S)-5^3-[4-(4 I 5-dimethyi(1 I 3-thiazol-2-yl))phenoxy]propoxy}indanyl)acetic 
acid 


188 


2-{(1 S)-5-{3-[4-(4,5-dimethyl( 1 ,3-thiazol-2-yl))-2-methoxyphenoxy]propoxy} 
indanyl)acetic acid 


189 


2-{(1 S)-5-[3-(4-(4, 5,6-trihydrocyclopenta[1 ,2-d]1 ,3-thiazol-2-yl)phenoxy) 
propoxy]indanyl}acetic acid 


190 


2-{(1 S)-5-[3-(2-propyI-4-(4 l 5 l 6-trihydrocyclopenta[1 ,2-d]1 ,3-thiazol-2-yl) 
phenoxy)propoxy]indanyl}acetic acid 


191 


2-{(1 S)-5-[3-(2-methoxy-4-(4,5 I 6-trihydrocycIopenta[1 ,2-d] 1 ,3-thiazol-2- 
yl)phenoxy)propoxy]indanyi}acetic acid 


192 


2-{(1S)-5-[3-(4-(4,5,6,7-tetrahydrobenzothiazol-2-yl)phenoxy)propoxy] 
indanyl}acetic acid 


193 


24(1S)-5-[3-(2-methoxy-4-(4 t 5,6,7-tetrahydrobenzothiazoi-2-yl)phenoxy) 
propoxy]indanyi}acetic acid 


194 


2-{(1S)-5-[3-(4-(4 I 5 l 6 l 7-tetrahydrobenzoxazol-2-yl)phenoxy)propoxy]indanyi} 
acetic acid 


195 


2-{(1S)-5-[3^2-propyl-4-(4,5,6,7-tetrahydrobenzoxazol-2-yI)phenoxy)propoxy] 
indanyl}acetic acid 


196 


2-{(1S)-5^3-(2^thoxy^-(4,5 l 6 l 7-tetrahydrobenzothiazol-2-yl)phenoxy) 
propoxy]indanyl}acetic acid 


197 


2-{(1S)-5-[3-(2-propoxy-4-(4,5 l 6 l 7-tetrahydrobenzothiazol-2-yl)phenoxy) 
propoxy]indanyl}acetic acid 


198 


2-{(1S>-5-[3-(2-methoxy-4-(4 1 5,6 I 7-tetrahydrobenzoxazol-2-yl)phenoxy) 
propoxy]indanyl}acetic acid 


199 


2^(1 S)-5-[3-(2-methoxy^-(5 t 6^^^ 
yl)phenoxy)propoxy]indanyl}acetic acid 
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Ex. 
No. 


IUPAC Name 


200 


2-((1 S)-543-[4-(5,5Kiime^ 
propylphenoxy]propoxy}indanyl)acetic acid 


201 


2-(( 1 S)-5-{3-[4-{4-methoxy(1 ,3-thiazol-2-yl))phenoxy]propoxy}indanyI)acetic 
acid 


202 


2-(( 1 SV5-{ 3-r2-m ethoxv-4-(4-methoxv( 1 3-thiazol-2-vl))DhenoxvlDroDoxv> 
indanyl)acetic acid 


203 


2-(Y 1 SV-5-f3-r4-f4-ethoxvf 1 3-thiazol-2-vh^nhenoxvlDroDOxvMndanvhaoptir arid 


204 


2-((1 S)-543-[4-(4-etlioxy(1 ^ 
acetic acid 


205 


2-((1S)-5-{3-[4-(4-ethoxy(1,3-thiazol-2-y!))-2-methoxyphenoxy]propoxy} 
indanyl)acetic acid 


206 


2-[(1 S)-5^344-[4-{methyletho 
indanyl]acetic acid 


207 


2-((1S)-543-[4-(4-ethoxy-5-methy!(1 l 3-thiazol-2-yI))-2-propylphenoxy]propo^ 
indanyl)acetic acid 


208 


2-(( 1 S)-5-{3-[4-{4-ethoxy-5-methyl( 1 ,3-thiazol-2-yl))-2-methoxyphenoxy] 
propoxy}indanyl)acetic acid 


209 


2-((1 S)-5-{3"[4-(4-ethoxy-5-ethyl(1 ,3-thiazol-2-yl))-2-methoxyphenoxy] 
propoxy}indanyl)acetic acid 


210 


2-((1S)-5-{3-[4^5-acetyl^methyl(1,3^ 
acetic acid 


211 


2-((1S)-5-{3-[4-(5-acetyM-methyI(1,3-thiazol-2-yl))-2-propy!phenoxy]propo 
indanyl)acetic acid 


212 


2-((1 S)-5-{3-[4-(5-acetyl-4-methyl(1 ,3-thiazol-2-yl))-2-methoxyphenoxy] 
propoxy}indanyl)acetic acid 


213 


2-((1S)-543-[4-(5-acetyM-methyl(1,3-oxazol-2-y!))phenoxy]propoxy}indanyl) 
acetic acid 


214 


2-((1 S)-5-{3-[4-(5-acetyl-4-methyl(1 ,3-oxazol-2-yl))-2-propylphenoxy]propoxy} 
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Ex. 
No. 


I UP AC Name 




indanyl)acetic acid 


215 


2-((1 S)-5-{3-[4-(5-acetyl-4-methyl(1 , 3-oxazol-2-yl))-2-methoxyphenoxy] 
propoxy}indanyl)acetic acid 


216 


2-[(1 S)-5-(3-{4-[5-(N,NKJimethylcarbamoylH-methyl(1 ,3-thiazol-2-yl)]-2- 
DroDvlDhenoxvlDroDoxvlindanvllacetic acid 


217 


2-[(1 S)-5-(3-{4-[5-(N,N-dimethylcarbamoyl)-4-methyl(1 ,3-thiazol-2-yl)]-2- 
methoxyphenoxy}propoxy)indanyl]acetic acid 


218 


2-(4-{3-[(1S)-1^carboxymethyI)indan-5-yloxy]propoxy}phenylH-methy^ 
thiazole-5-carboxylic acid 


219 


2-(4-{3-[(1 S)-Hcarboxymethyl)indan-5-yloxy]propoxy}-3-propylphenyl)-4- 
methyl-1 ,3-thiazole-5-carboxylic acid 
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[341] 



Ex. 
No 


R 3 


HPLC 
RT 

(min) 


LC-MS [M+H] + 


220 




3.79 


464.3 


221 




3.49 


422.2 


222 


OO 


3.64 


448.3 


223 


HO XV 


3.17 


480.1 * 



* Elimination of water did not occur in this case. 
[342] Table 5b 

IUPAC Names for Compounds in Table 5a 



Ex. No. 


IUPAC Name 


220 


((1 S)-5-{3-[3-(4,5 > 6,7-tetrahydro-1 ,3-benzothiazoI-2-yl)phenoxy] 
propoxy}-2,3-dihydro-1 H-inden-1-yl)acetic acid 


221 


((1 S)-5-{3-[3-(4-ethyl-1 .S-oxazol^-yOphenoxyJpropoxy^.S-dihydro- 
1H-inden-1-yl)acetic acid 


222 


((1 S)-5H>[3-(4,5,6,7-tetrahydro-1 ,3-benzoxazol-2-yl)phenoxy] 
propoxy}-2,3<iihydro-1H-inden-1-yI)acetic acid 


223 


((1 S)-5-{3-[3-(4-hydroxy-5-methyl-4,5-dihydro-1 ,3-oxazol-2- 
yl)phenoxy]propoxy}-2,3-dihydro-1 H-inden-1-yl)acetic acid 
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[343] 



Example 224 



Preparation of 3-methoxv-2-propylphenol 




"OH 
'CH3 



[344] 2-Propyl resorcinol (1.50 g, 9.86 mmol) was dissolved in DMF (anhydrous, 20 mL) 
and K2CO3 (681 mg, 4.93 mmol) was added. After stirring for 10 min at rt, iodomethane 
(0.92 mL, 14.8 mmol) was added and the reaction mixture was stirred for 6 h at 60°C. 
After cooling to rt, the reaction mixture was acidified with HCI (1 N aqueous solution) and 
concentrated under reduced pressure. Water was added and the aqueous phase was 
extracted with EtOAc (2x). The combined organic phases were dried over Na 2 S0 4 , 
filtered, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc/hexane (v/v) 1:15) gave 33 mg (24%) of the title compound as 
an oil. 1 H NMR (400 MHz, CDCI 3 ): 8 0.97 (t, 3H), 1.54 (m, 2H), 2.61 (t, 2H), 3.81 (s, 3H), 
4.68 (br, 1H), 6.47 (m, 2H), 7.03 (t, 1H). 

[345] Example 225 

Preparation of ethvl l(1S)-5>r3-(3-methoxv-2-propylphenoxv)propoxv1-2.3-dihvdro- 

1A/-inden-1-vllacetate 

O 



[346] Using Example 224 and Example 45 as starting materials, the title compound was 
prepared as described in Example 48. 1 H NMR (400 MHz, CDCI 3 ): 6 7.18-7.0 (m, 2H), 
6.90 (s, 1H), 6.82 (d, 1H), 6.60-6.41 (m, 2H), 4.28-4.02 (m, 6H), 3.91 (s, 3H), 3.62-3.44 
(m, 1H), 3.0-2.54 (m, 5H), 2.48-2.18 (m, 4H), 1.84-1.62 (m, 1H), 1.60-1.40 (m, 2H), 1.36- 
1.22 (m, 3H), 1.10-0.82 (m, 3H). 
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[347] Example 226 

Preparation of flj SU 5-r3-(3>methoxv-2>propvlphenoxv)propoxv1-2.3-dihvdro-1 H- 

inden-1-vllacetic acid 

^COOH 




[348] Using Example 225 as starting material, the title compound was prepared as 
described in Example 49. 1 H NMR (400 MHz, CDCI 3 ): 5 7.12-7.05 (m, 2H), 6.90 (s, 1H), 
6.84 (dd, 1H), 6.58-6.50 (m, 2H), 4.22-4.10 (m, 4H), 3.82 (s, 3H), 3.60-3.48 (m, 1H), 2.98- 
2.78 (m, 3H), 2.68-2.58 (m, 2H), 2.51-2.39 (m, 2H), 2.30-2.20 (m, 2H), 1.84-1.72 (m, 1H), 
1.58-1.42 (m, 2H), 0.92 (t, 3H); LC-MS: RT = 3.78 min, (M+H) + 399.1. 

1349] Using the methods described above for Example 224-226 and the appropriate 
starting materials, compounds of Formula (iqq) [Formula (I), where R 1 and R 2 are H, L is 
-Y-(CH 2 ) n -X-, X and Y are O, Ar is substituted phenyl, and n is 3], were similarly prepared 
and appear in Table 6a below. 

[350] Table 6a 




COOH 



(Iqq) 



Ex. 
No 


R 3 " 1 


R 3 ' 2 


R 3 " 3 


R 3 " 4 


HPLC 
RT 

(min) 


LC-MS [M+H] + 


227 


H 


Me 


H 


H 


3.45 


* 


228 


H 


OMe 


H 


H 


3.23 


357.0 


229 


H 


Ph 


H 


H 


3.53 


* 


230 


OMe 


OMe 


H 


H 


3.07 


387.0 


231 


H 


H 


NHC(=0)CH 3 


OMe 


3.38 


414.1 


232 


H 


H 


Me 


Me 


4.24 


* 
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Ex. 
No 


R 3 " 1 


R 3 " 2 


R 3 " 3 


R 34 


HPLC 
RT 

(min) 


LC-WIS [M+H]* 


233 


H 


OMe 


OMe 


OMe 


3.73 


417.2 



*These compounds did not ionize under ESI-MS conditions. 

[351] Table 6b 

IUPAC Names for Compounds in Table 6a 



Ex. No. 


IUPAC Name 


227 


2-{(1 S)-5-[3-(3-methylphenoxy)propoxy]indanyl}acetic acid 


228 


2-{(1 S)-5-[3-(3-methoxyphenoxy)propoxy]indanyl}acetic acid 


229 


2-{(1 S)-5-[3-(3-phenylphenoxy)propoxy]indanyl}acetic acid 


230 


2-((1 S)-5-[3-{2 I 3-dimethoxyphenoxy)propoxy]indanyI}acetic acid 


231 


2-(( 1 S)-5-{3-[4-(acetylamino)-3-methoxyphenoxy]propoxy} 
indahyl)acetic acid 


232 


2-{(1 S)-5-[3-(3,4-dimethylphenoxy)propoxy]indanyl}acetic acid 


233 


2-{(1 S)-5-[3-(3,4,5-trimethoxyphenoxy)propoxy]indanyl}acetic acid 



[352] Example 234 

Preparation of methyl (2S)-2-r(1S)-5-(343romopropoxv)-2,3-dihvdro-1f/-inden-1- 

vllpropanoate 




[353] Methyl (2S)-2-[(1S)-5-hydroxy-2 f 3-dihydro-1H-inden-1 yl]propanoate (Example 14) 
(500 mg, 2.27 mmol), dibromopropane (4.308 g, 21.34 mmo!), Cs 2 C0 3 (834 mg, 2.56 
mmol), and water (5 drops) were combined in DMF (20 mL) and stirred for 7 h at rt. The 
reaction mixture was concentrated under reduced pressure, water was added and the 
aqueous solution was extracted with EtOAc (2x). The combined organic phases were 
dried over Na 2 S0 4 , filtered, and concentrated under reduced pressure. Purification by 
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silica gel flash chromatography (EtOAc/hexane (v/v) = 1:25) gave 263 mg (34%) of the 
title compound as a colorless oil. 1 H NMR (400 MHz, CDCI 3 ): 8 1.08 (d, 3H), 1.91 (m, 
1H), 2.17 (m, 1H), 2.32 (m, 2H), 2.80 (m. 1H), 2.88 (m, 2H), 3.51 (m, 1H), 3.61 (t, 2H), 
3.72 (s, 3H), 4.08 (t, 2H), 6.69 (d, 1H), 6.76 (s. 1H), 6.98 (d. 1H). 

[354] Example 235 

Preparation of methyl (2S1-2-H1 S>-5-(342-methvl-4-r3-(trifluoromethvn-1 .2.4- 
thiadiazol-5-vnphenoxv>propoxv)-2.3-dihvdro-1Wnden-1-vnpropanoate 




CH 3 



[355] Step 1: Preparation of 2-methvl-4-f3-(trifluoromethvlV1.2.4-thiadiazol-5-vllphenol 



N _s ho v j^f" 3 Pd(Ph 3 ) 4 , k 2 co 3 J |_y-=< CH3 

CH; 

BBr3, CH2CI2 ]f ^\ y^/^^ 3 



[356] Step 1 a: 5-(4-Methoxv-3-methvlphenvl V3-(trifluoromethvl V1 .2.4-thiadiazole 

S-Chloro-S^trifluoromethyl^l.a^-thiadiazole (2.26 g, 12.0 mmol) (synthesis described in 
DE 3228147) was dissolved in 1,2-dimethoxyethane (50 mL) and 4-methoxy-3- 
methylphenylboronic acid (2.4 g, 14.4 mmol) and tetrakls(triphenylphosphine)palladium 
(0.1 g, 0.09 mmol) were added. After 1.5 h at rt, Na 2 C0 3 (19.2 mL, 2M aqueous solution) 
was added and the mixture was stirred for 4 h at 80°C and for 14h at rt. Water was 
added and the mixture was extracted with ethyl acetate. The organic phase was dried 
over MgS0 4 , filtered, and concentrated under reduced pressure. Due to low conversion 
the crude product was again reacted with 5-chloro-3-(trifluoromethyl)-1 ,2,4-thiadiazole 
(2.4 g, 14.4 mmol), tetrakis(triphenylphosphine)palladium (0.1 g, 0.09 mmol) in DME (50 
mL) and Na 2 C0 3 (19.2 mL, 2M aqueous solution). After stirring at 80°C for 16 h, the 
reaction mixture was cooled and water was added. The mixture was extracted with ethyl 
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acetate, the organic phase dried over MgS0 4 , filtered and concentrated under reduced 
pressure. The crude product (3.2 g) had a purity of -90% and was used in the next step 
without further purification. 

[357] Step 1 b: 2-Methvl-443-(trif1uoromethvl)-1 .2.4-thiadiazol-5-vllphenol 

5^4-Methoxy-3-methylphenyl)-3-(trifIuoromethy[)-1,2,4-thiadiazole (3.2 g, 11.7 mmol) as 
obtained from the previous step was dissolved in CH 2 CI 2 (80 mL), and BBr 3 (1.7 mL, 17.5 
mmol, 1.5 eq.) was added at rt. After stirring at reflux for 1 h, more BBr 3 (1 mL) was 
added. The reaction mixture was stirred at reflux for 14 h. The solvent was removed 
under reduced pressure and the residue was carefully treated with a NaHC0 3 aquoeus 
solution. The mixture was filtered and the filter cake was dried under reduced pressure to 
obtain 2-methyl-4-[3-(trifluoromethyl)-1 > 2 I 4-thiadiazol-5-yl]phenol (3.6 g, 100%) as a solid, 
which was sufficiently pure for use in the next step. 1 H NMR (400 MHz, DMSO-cfe): 8 2.19 
(s, 3H), 6.93 (d, 1H), 7.78 (d, 1H), 7.84 (s, 1H), 10.52 (s, 1H); LC-MS RT = 3.12 min; 
(M+H) + = 261 

[358] Step 2: Preparation of methyl (2SV2->r(1SV5-(342-methvl-4-r3-(trifluoromethvlV 
1.2,4-thiadiazol-5-vnphenoxv)propoxv>-2 < 3-<iihvdro-1H-inden-'1'-vnpropanoate 

2-Methyl-4-[3-(trifluoromethyl)-1,2,4-thiadiazol-5-yl]phenol (57.7 mg, 0.22 mmol), methyl 
(2S)-2-[(1S)-5-(3-bromopropoxy)-2,3~dihydro-1H-inden-1-yl]propanoate (Example 234) 
(72.0 mg, 0.21 mmol), Cs 2 C0 3 (82.5 mg, 0.25 mmol), and water (3 drops) were combined 
in DMF (4 mL) and stirred at 40°C for 16 h. The reaction mixture was concentrated under 
reduced pressure, water was added and the aqueous phase was extracted with EtOAc 
(2x). The combined organic phases were dried over Na 2 S0 4 , filtered, and concentrated 
under reduced pressure. Purification by silica gel flash chromatography (EtOAc/hexane 
(v/v) = 1 .20) gave 70 mg (64%) of the title compound as a colorless oil. 1 H NMR (400 
MHz, CDCI 3 ): 5 1.07 (d, 3H), 1.90 (m, 1H), 2.17 (m, 1H), 2.29 (s, 3H), 2.34 (m, 2H), 2.77- 
2.91 (m, 3H), 3.50 (m, 1H), 3.71 (s, 3H), 4.17 (t, 2H), 4.25 (t, 2H), 6.70 (d, 1H), 6.78 (s, 
1H), 6.92 (d, 1H), 6.99 (d, 1H), 7.79 (m, 2H). 
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[359] Example 236 

Preparation of (2S1-2-K 1 S)-5-r3^2-methvM-r3-ftrifluoromethvn-1 .2.4-.thiadiazol-5- 
vl1phenox v>propoxv)-2,3-dihvdro-1H-inden-1-vl1 propanoic acid 




COOH 



CH 3 



[360] The title compound was prepared following similar procedures to those described 
for Example 49. 1 H NMR (400 MHz, CDCI 3 ): 5 7.88-7.76 (m, 2H), 7.08 (d, 1H), 6.91 (d, 
1H), 6.83-6.66 (m, 2H), 4.32-4.08 (m, 4H), 3.68-3.49 (m, 1H), 3.00-2.76 (m, 3H), 2.44- 
2.12 (m, 6H), 2.00-1.82 (m, 1H), 1.08 (d, 3H); LC-MS: RT = 4.15 min, (M+H) + 506.9. 

[361] Using the methods described above for Example 234-236 and the appropriate 
starting materials, compounds of Formula (Irr) ) [Formula (I), where R 1 is H, R 2 is methyl, 
L is -Y-(CH 2 ) n -X- f X and Y are O, and n is 3], were similarly prepared and appear in Table 
7a below. 

[362] Table 7a 



O v 



(Irr) 



Ex. No 


Ar 


HPLC RT 
(min) 


LC-MS [M+H] + 










237 




4.21 


* 










238 


H 3 C 


3.79 


395.0 
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Ex. No 


Ar 


HPLC RT 
(min) 


LC-MS [M+H] + 










239 




3.70 


* 


240 




3.87 


369.1 










241 




4.06 


* 



Note: * These compounds did not ionize under ES! conditions. 



[363] 


Table 7b 

IUPAC Names for Compounds in Table 7a 


Ex. No. 


IUPAC Name 


237 


(2S)-2-((1S)-5^3-[7-propyl-3-(trifluoromethyl)benzo[d]isoxa2ol-6-yioxy] 
propoxy}indanyl)propanoic acid 


238 


(2S)-2^(1S)-5-[3-(3-methylbenzo[3 I 4-b]furan-6-yloxy)propoxy]indanyl} 
propanoic acid 


239 


(2S)-2-{(1 S)-5-[3-(4-methyIphenoxy)propoxy]indanyl}propanoic acid 


240 


(2S)-2-{(1 S)-5-[3-(4-ethylphenoxy)propoxy]indanyl}propanoic acid 


241 


(2S)-2-((1S)-5~{3-[2-propyM-(trifIuoromethyl)phenoxy]propoxy}indanyl) 
propanoic acid 
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[364] Example 242 

Preparation of methyl (2SU2-rMS ^-5-(3-fr7-propyl>3-(trifliJor Q methvn-1.2- 
benzisoxazol-6-vnoxv^ oropoxvU2.3-dihvdro-1H-inden-1-vn P ropanoate and methvl 
(2/?)-24(1ffl-5-f3^l7-p rop^ 

2.3-dihvdro-1 A/-inden-1 -vllpropanoate 




[365] A mixture of 6^3-bromopropoxy)-7-propyl-3-(trifluoromethyl)-1,2-benzo[d]isoxazole 
(137.1 mg, 0.37 mmol) (Example 86), methyl (2S)-2-[(1S)-5-hydroxy-2 f 3-dihydro-1 H- 
inden-1-yl)propanoate / methyl (2R)-2-[(1f?)-5-hydroxy-2 l 3-dihydro-1H-inden-1- 
yl)propanoate (rac. mixture) (93.0 mg, 0.42 mmol) (Example 17), Cs 2 C0 3 (137.6 mg, 
0.42), water (4 drops), and DMF (4.2 mL) was stirred under argon at rt for 44 h. Water (25 
mL) was added and the aqueous phase was extracted with EtOAc (2 x 25 mL). The 
combined organic phases were dried over Na 2 S0 4 , filtered, and concentrated under 
reduced pressure. Purification by preparative HPLC (acetonitrile/water (v/v) = 4:1 to 19:1 
gradient) gave 104.9 mg (55%) of the title compound as a thick colorless oil. 1 H NMR 
(400 MHz, CDCI 3 )5 7.54 (d, 1H), 7.08 (d, 1H), 6.98 (d, 1H), 6.77 (s, 1H) f 6.69- 6.72 (m, 
1H), 4.30 (t, 2H), 4.18 (t, 2H), 3.71 (s, 3H), 3.52 (q, 1 H), 2.74 - 2.93 (m, 5H), 2.30 - 2.36 
(m, 2H), 2.13-2.22 (m, 1H), 1.87- 1.94 (m, 1H), 1.65- 1.74 (m, 2H), 1.08 (d, 3H), 0.96 
(t, 3H), LC-MS: RT = 4.71, (M+H) + 506.0. 
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I 366 ! Example 243 

(2S^24(1S)-5-r3^r7 -propvl^-rtrifIuoromethvn-1.2-benzisoxa2oi-6-vnoxY>propoxv)- 
2, 3-dihv dro-1H-inden-1-vn propanoic acid and 

f2ffl-2-r(1ffl-5-f3^l7- propy|^-ftri^ 

2, 3-dihvdro-1H-inden-1-vn propanoic acid 

COOH 




COOH 



[367] A mixture of methyl (2S)-2-[(1 S)-5-(3-{[7-propy|.3-(trifIuoromethyl)-1 ,2- 
benzisoxazo!-6-yl]oxy}propoxy)-2,3-dihydro-1H-inden-1-y[]propanoate / methyl (2f?)-2- 
[(1^)-5-(3-{[7-propyl-3-(trffluorom 

1H-inden-1-yl]propanoate (racemic mixture) (Example 242) (95.0 mg, 0.19 mmol) and 
KOH (1 12.6 mg, 2.01 mmol) in MeOH (2 mL) and water (0.2 ml_) was heated at 60°C 
under argon for 2.5 h. The reaction mixture was concentrated under reduced pressure, 
dissolved in water (20 mL), and acidified with HCI (concentrated aqueous solution, 5 mL). 
The aqueous phase was extracted with CH 2 CI 2 (2x). The combined organic phases were 
dried over MgS0 4j filtered, and concentrated under reduced pressure to give 76.5 mg 
(83%) of the title compound as a colorless solid: 1 H NMR (CDCI 3 ) 5 6.71-7.55 (m, 5H), 
4.29 (t, 2H), 4.18 (t, 2H) f 3.59 (q, 1H), 2.80-2.93 (m, 5H), 2.30-2.39 (m, 2H), 2.17-2.25 
(m, 1H) f 1.88-1.97 (m, 1H), 1.65-1.74 (m, 2H), 1.08 (d, 3H), 0.96 (t, 3H); LC-MS: RT = 
4.26, (M+H) + 491.7. 

[368] Using the methods described above for Example 242 and Example 243, and the 
appropriate starting materials, the compounds appearing in Table 8a below were similarly 
prepared. 
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[369] 



Table 8a 



Ex. No 


Structure 


HPLC RT 
(min) 


LC-MS 

rM+m + 


244 


H 3 C 

F 3 C 


4.21 


* 


245 

K I ~ X * -l-l 


H C 

F 3 C 3 V-COOH 


4.20 


* 



[370] 



Table 8b 

IUPAC N ames for Compounds in Table 8a 



Ex. No. 


IUPAC Name 


244 


(2S)-2-[(1 S)-5-(3-{[7-propyl-3-(trtfluoromethyl)-1 ,2-benzisoxazol-6-yl]oxy} 
propoxy)-2,3-dihydro-1 H-inden-1-yl]propanoic acid 


245 


(2R)-2-[(1/?)-5-(3-{|7-propyl-3-(trifluoromethyl)-1 i 2-benzisoxazol-6-yl]oxy} 
propoxy^.S-dihydro-l H-inden-1-yl]propanoic acid 



[371] 



Example 246 



Preparation of methyl ^ISt-S-rS-r^- ethvl^-methvl-S-Pvridinvnoxvlpropoxv^^^- 

dihvdro-1 W-inden-1 -vOacetate 



H,C 
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[372] 6-Ethyl-2-methyl-3-pyridinol (40.6 mg, 0.30 mmol) and [(1S)-5-(3-bromopropoxy)- 
2,3-dihydro-1H-inden-1-yl]acetate (101.0 mg, 0.30 mmol) (Example 45) were dissolved in 
DMF (4 mL) and cesium carbonate (193 mg, 0.59 mmol) and 4 drops of water were 
added. The mixture was stirred at rt for 16 h. The DMF was removed in vacuo and the 
residue was suspended in EtOAc and filtered. This filtrate was concentrated to give the 
pure title compound as a yellow oil (73 mg, 62%) which was used in the next step without 
further purification. 1 H NMR (400 MHz, CDCI 3 ): 5 7.08-6.99 (m, 2H), 6.90 (d, 1H), 6.78 (s, 
1H), 6.62 (dd, 1H), 4.20-4.08 (m, 4H), 3.72 (s, 3H). 3.58-3.48 (m, 1H), 2.96-2.70 (m, 6H), 
2.51-2.34 (m, 4H), 2.30-2.23 (m, 2H), 1.80-1.68 (m, 1H), 1.21 (t, 3H). 

P73] Example 247 

Preparation of (MS )>5^3-rr6-ethvl-2-methvl-3-pvridinvnoxv1propoxv>-2.3-dihvdro- 



[374] To a solution of methyl ((1S)-5-{3-[(6-ethyl-2-methyl-3-pyridinyl)oxy]propoxy}-2,3- 
dihydro-1H-inden-1-yl)acetate (Example 246) in a mixture of THF (3 mL) and MeOH (~ 
0.2 mL), was added LiOH«H 2 0 (15 mg, 0.36 mmol) in water (1 mL). The mixture was 
stirred for 12 h at rt, the solvents were evaporated, and the residue was suspended in a 
small volume of water. The aqueous solution was acidified to pH < 3 using HCI (1 N 
aqueous solution), and then it was extracted with excess EtOAc. The organic layer was 
dried, concentrated and purified by preparative HPLC to give 18 mg (16%) of the product 
as a solid. 1 H NMR (400 MHz, CDCI 3 ): 5 7.16-6.88 (m, 3H), 6.71 (s, 1H), 6.62 (dd, 1H), 
4.12-4.0 (m, 4H), 3.52-3.40 (m, 1H), 2.90-2.62 (m, 6H), 2.52-2.26 (m, 4H), 2.23-2.12 (m, 
2H), 1.78-1.64 (m, 1H), 1.08 (t, 3H). 

[375] Example 248 

Preparation of ethvl r (1S)-5-f2.2-diethoxvethoxv)-2,3-dihvdro-1H-inden-1-vnacetate 



1rt-inden-1-v1)acetic acid 



O 




CH 




Et-O 
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[376] To a solution of ethyl [(ISJ-S-hydroxy^^-dihydro-IH-inden-l-ynacetate (Example 
6,1.55 g, 7.04 mmol) and bromoacetaldehyde diethyl acetal (4.85 g, 24.6 mmol) in DMF 
(10 ml_) was added Cs 2 C0 3 (2.75 g, 8.44 mmol) followed by water (5 mL). The reaction 
mixture was heated to reflux for 5 h, cooled to rt, and stirred for 18 h. The solvents were 
then evaporated under reduced pressure and the residue was dissolved in EtOAc. The 
organic solution was washed with water, dried (Na 2 S0 4 ), filtered, and concentrated under 
reduced pressure. The residue was purified by silica gel flash chromatography to afford 
the product (1.62 g, 68 %) containing minor impurities. 1 H NMR (400 MHz, CDCI 3 ) 
5 1.21-1.29 (m, 9H) 1.72-1.78 (m. 1H), 2.35-2.48 (m, 2H), 2.74-2.89 (m, 3H), 3.53-3.78 
(m, 7H), 4.16 (d, 2H), 4.69 (t, 1H), 6.71 (d, 1H), 6.78 (s, 1H) 7.05 (d, 1H). 

t 377 ] Example 249 

Preparation of ethvl rMS)-5-(2-hvdr oxvethoxv^2,3-dihvdro-1/y»inden-1-vnacetate 



[378] Ethyl [(1S)-5-(2,2-diethoxyethoxy)-2,3-dihydro-1H-inden-1-yl]acetate (Example 
248, 849 mg, 2.52 mmol) was dissolved in a mixture of acetone (60 mL) and HCI (30 mL 
of a 2N aqueous solution). The reaction mixture was stirred at rt for 18 h, then 
neutralized (pH 7) by addition of a saturated solution of NaHC0 3 . The aqueous phase 
was extracted with CH 2 CI 2 , and the combined organic phases were dried (Na 2 S0 4 ), 
filtered, and concentrated under reduced pressure. To a solution of the crude aldehyde in 
CH 2 CI 2 (30 mL) were then added NaBH 4 (69 mg, 1.82 mmol) and MeOH (5 mL) were 
added. After stirring for 5 h at rt, the reaction mixture was washed with a saturated 
solution of NaHC0 3 , the organic phase was dried (Na 2 S0 4 ), filtered, and concentrated 
under reduced pressure. The residue was purified by a plug of silica gel (eluent: EtOAc) 
to provide the product (264 mg, 38 %). 1 H NMR (400 MHz, CDCI 3 ) 5 1.21 (t, 3H) 1.65- 
1.71 (m, 1H), 2.29-2.36 (m, 2H), 2.63 (dd, 1H) 2.75-2.83 (m, 2H), 3.43-3.45 (m, 1H), 3.86 
(t, 2H), 3.98 (t, 2H), 4.09 (q, 2H), 6.63 (d, 1H), 6.69 (s, 1H) 6.99 (d, 1H). 



HO. 
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[379] 



Example 250 



Preparation of ethyl f(1 S)-5-/2-r(2.6-dimethvl-3-Pvridinvnoxv1ethoxvy-2.3<»ihvdro- 



[380] To a solution of ethyl [(1S)-5-(2-hydroxyethoxy)-2 J 3-dihydro-1HHnden-1-y!]ac^tate 
(Example 249, 50.0 mg, 0.19 mmol) and 2,6-dimethylpyridin-3-ol (46.6 mg, 0.38 mmol) in 
THF (1.5 mL) were added PPh 3 (99.2 mg, 0.38 mmol) and ADDP (95.5 mg, 0.38 mmol). 
The reaction mixture was vigorously stirred at rt for 24 h, and then directly applied to a 
silica gel column for purification (1:1 hexanes/EtOAc) to give the product (58.9 mg, 84%) 
as a colorless oil. 1 H NMR (400 MHz, CDCI 3 ) 5 1.29 (t, 3H) 1.72-1.81 (m, 1H), 2.36- 
2.2.44 (m. 2H), 2.45 (s, 3H), 2.47 (s, 3H), 2.73 (dd, 1H) 2.82-2.92 (m, 2H), 3.52-3.56 (m, 
1H) 4.19 (q, 2H), 4.26^.33 (m, 4H), 6.75 (d, 1H), 6.82 (s, 1H) 6.92 (d, 1H), 7.05 (d, 1H), 
7.08 (d, 1H). 

[381] Example 251 

Preparation of ft 1 SU 5-l2-r(2.6-Dimethvl-3-pvridinvnoxv1ethoxvV2.3<lihvdro-1H- 



[382] To a solution of ethyl ((ISJ-S^-p.e-dimethyl-S-pyridinyOoxylethoxy^^-dihydro- 
1H-inden-1-yl)acetate (Example 250, 43.1 mg, 0.12 mmol) in a mixture of THF (2 mL), 
water (2 mL), and EtOH (1 mL), was added LiOH (11.5 mg, 0.48 mmol). The reaction 
mixture was vigorously stirred for 24 h, acidified to pH -5 with HCI (1N aqueous solution), 
and then extracted with CH 2 CI 2 . The combined organic layers were dried (Na 2 S04), 
filtered, and concentrated under reduced pressure to give the title compound as a white 
solid (36.2 mg, 91 %). 1 H NMR (400 MHz, CDCI 3 ) 5 1.72-1.75 (m, 1H), 2.33-2.44 (m, 2H), 
2.37 (s, 3H), 2.41 (s, 3H), 2.68-2.85 (m, 3H), 3.52-3.55 (m, 1H), 4.19-4.25 (m, 4H), 6.67 



1 HA nden -1 -vl )aceta te 




inden-1-vhacetic acid 
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(d, 1H), 6.74 (s, 1H) 6.85 (d, 1H), 6.99 (d, 1H), 7.01 (d. 1H); LOMS: RT = 2.41 min. . 
(M+H) + 342.3. 

[383J By using the methods described above for Example 246-251 and by substituting 
the appropriate starting materials, compounds of Formula (Iss) listed in Table 9a below, 
were similarly prepared. 

[384] Table 9a 

Preparative Examples of Compounds of Formula 

^COOH 



(Iss) 



Ex. 
No. 


R 3 " 1 


R 3 - 2 


R 3-3 


LC-MS 

RT 

(min) 


LC-MS 
[M+H] + 


252 


H 


H 


H 


1.66 


314.3 


253 


H 


CH 3 


H 


1.73 


328.2 


254 


CH 3 


H 


H 


2.15 


328.3 


255 


H 


H 


CI 


3.46 


348.2 


256 


H 


H 


C(=Q)OH 


2.79 


358.2 



[385] Table 9b 

IUPAC Names for Compounds in Table 9a 



Ex. No. 


IUPAC Name 


252 


2-[(1 S)-5-(2-(3-pyridyloxy)ethoxy)indanyl]acetic acid 


253 


2-{(1 S)-5-[2-(6-methyl(3-pyridyloxy))ethoxy]indanyl}acetic acid 


254 


2-{(1 S)-5-[2-(2-methyl(3-pyridyIoxy))ethoxy]indanyl}acetic acid 


255 


2-{(1 S)-5-[2-(5-chloro(3-pyridyloxy))ethoxy]indanyl}acetic acid 


256 


5-{2-[(1 S)-1 -(carboxymethyl)indan-5-yloxy]ethoxy}pyridine-3- 
carboxylic acid 
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I 386 ! Example 257 

Preparatio n of 6-(3-hydroxvpropoxv)nicotinomtrile. 




[387] Sodium hydride (0.42 g, 10.61 mmol) was added to a solution of 1 ,3-propanediol 
(2.30 mL, 31.83 mmol) in DMF (22 mL) at 0°C and the mixture was stirred at rt for 20 min. 
To the resultant heterogeneous mixture was added 6-chloronicotinonitrile (1.50 g, 10.6 
mmol) in one portion. The mixture was stirred at rt for 18 h, poured into water, and 
filtered. The filtrate was extracted with EtOAc. The combined organic layers were 
washed with brine, dried (Na 2 S0 4 ), and concentrated under reduced pressure to give the 
product (1.56 g, 83%) as a white solid. 1 H NMR (CD 2 CI 2 ) 5 8.47 (d, 1H), 7.82-7.79 (m, 
1H), 6.84-6.82 (m, 1H), 4.53 (t, 2H), 3.75 (t, 2H), 2.06-1.99 (m, 2H). 

I 388 l Example 258 

Preparation of ethyl aiS)-5-i3-r(5- cvano-2-pvrgdmvnoxvlDropoxv^2.3-dihvdro-1H- 

inden-1-vl) acetate 



;o 2 Et 




[389] To a solution of 6-(3-hydroxypropoxy)nicotinonitrile (Example 257) (0.86 g, 4.83 
mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1HHnden-1-yI]acetate (Example 6, 0.89 g, 
4.02 mmol) in THF (20 mL) was added triphenylphosphine (1.49 g, 5.63 mmol) and 1,1'- 
(azodicarbonyl)-dipiperidine (1.44 g, 5.63 mmol) under argon. The golden yellow mixture 
was stirred at rt for 18 h and concentrated under reduced pressure. The product (1.22 g, 
80 %) was isolated after purification by silica gel flash chromatography (2:1 
hexanes/EtOAc). 1 H NMR (400 MHz, CD 2 CI 2 ) 8 8.47 (dd, 1H), 7.79 (dd, 1H), 7.05 (d, 
1H), 6.82 (d, 1H), 6.77 (d, 1H), 6.69 (dd, 1H), 4.56 (t, 2H), 4.16 (q, 2H), 4.11 (t, 2H), 3.51 
(qt, 1H), 2.95-2.78 (m, 2H), 2.70 (dd, 1H), 2.44-2.32 (m, 2H), 2.30-2.20 (m, 2H), 1.80-1.70 
(m, 1H), 1.28 (t,3H). 
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[390] Example 259 

Preparation of ethvl rf1S^5-(.?^ ^aminocarbonothiovn-2-Dvridinvnoxv>pro P oxy)- 

2,3-dihvdro-1 H-inden-1 -vllacetate 




[391] Through a solution of ethyl ((ISJ-S^S-KS-cyano-Z-pyridinyl^xyJpropoxy^^- 
dihydro-1H-inden-1-yl)acetate (Example 258) (600 mg, 1.58 mmol) in DMF (8 mL) was 
passed H 2 S, gently at rt for 20 min. Diethylamine (0.24 mL, 2.37 mmol) was added in one 
portion and the resultant light-green solution was heated at 60°C for 3 h (TLC in 2:1 
hexanes/EtOAc indicated that the reaction was complete). The dark-green solution was 
purged with a strong flow of argon, and then concentrated under reduced pressure. The 
product (0.56 g, 86 %) was isolated by column chromatography (1:1 hexanes/EtOAc) as 
a bright yellow solid. 1 H NMR (400 MHz, CD 2 CI 2 ) 5 8.65 (dd, 1H), 8.16 (dd, 1H), 7.56 (b, 
1H), 7.19 (b, 1H), 7.04 (d, 1H), 6.80-6.72 (m t 2H), 6.69 (dd, 1H), 4.56 (t, 2H), 4.16 (q, 
2H), 4.12 (t, 2H), 3.50 (qt, 1H), 2.90-2.78 (m, 2H), 2.70 (dd, 1H), 2.45-2.32 (m, 2H), 2.30- 
2.22 (m, 2H), 1.80-1.70 (m, 1H), 1.28 (t, 3H). 

[392] Example 260 

Preparation of ethv l rMS)-5-(3^r5-(4.5-dimethvM.3-thiazol-2-vl)-2-pvridinvll 



oxv)propo xv)-2.3>-dihvdro-1H-inden-1 -vllacetate 

H 3 C 




[393] A mixture of ethyl [(1S)-5-(3-{[5-(aminocarbonothioyl)-2-pyridinyl]oxy}propoxy)-2,3- 
dihydro-1H-inden-1-yl]acetate (Example 259, 90 mg, 0.22 mmol) and 3-bromo-2- 
butanone (40 mg, 0.26 mmol) in ethanol (9 mL) was heated under argon at 80°C for 18 h, 
and then concentrated under reduced pressure. The product (85 mg, 84%) was isolated 
after purification by silica gel chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 MHz, 
CD 2 CI 2 ) 5 8.54 (dd, 1H), 8.05 (dd, 1H), 7.02 (d, 1H), 6.83 (d, 1H), 6.78 (d, 1H), 6.69 (dd, 
1H) f 4.51 (t, 2H), 4.18-4.10 (m, 4H), 3.48 (qt, 1H), 2.92-2.75 (m, 2H), 2.69 (dd, 1H), 2.42- 
2.30 (m, 8H), 2.29-2.20 (m, 2H), 1.80-1.68 (m, 1H), 1.27 (t, 3H). 
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[394] 



Example 261 



Preparation of \( 1 S)-5-i3-*r5-(4.5-dim e th yM .3-thiazol-2-vn-2-pvridg n vnoxv>proDQyvU 



[395] To a solution of ethyl [(ISJ-S-^-flS-^-dimethyM^^ 

oxy}propoxy)-2 ( 3-dihydro-1 Wnden-1-yl]acetate (Example 260) (80 mg, 0.17 mmol) in 
THF (2 mL), methanol (2 mL) and water (1 mL) was added LiOH (40 mg, 1.74 mmol). 
The reaction mixture was stirred at rt for 18 h, and then concentrated under reduced 
pressure. The residue was taken up in water and acidified with a 5% aqueous solution of 
H 3 P0 4 , and extracted with EtOAc. The combined organic layers were dried (Na 2 S0 4 ) and 
concentrated under reduced pressure to give the product (67 mg, 89%). 1 H NMR (400 
MHz, CD 2 CI 2 ) 5 8.57 (d, 1H), 8.06 (dd, 1H), 7.09 (d, 1H), 6.85 (d, 1H), 6.80 (d, 1H), 6.71 
(dd, 1H), 4.53 (t, 2H), 4.15 (t, 2H), 3.49 (qt, 1H), 2.92-2.75 (m, 2H), 2.71 (dd, 1H), 2.45- 
2.28 (m, 8H), 2.32-2.22 (m, 2H), 1.82-1.70 (m, 1H); LC-MS: RT = 3.41 min, (M+H) + 439.0. 
I 39 ^] Example 262 

Preparation of ethyl rMS)-5-/3-r( tert-butoxvcarbonvnaminolproDoxvV2.3-dihvdro- 

1 HA nden-1 -vhacetate 

I— C0 2 Et 



[397] To a solution of ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate 
(Example 6, 1 g, 4.54 mmol) and (3-Boc-amino)propyl bromide (1.51 g, 6.36 mmol) in 
DMF (40 mL) was added Cs 2 C0 3 (2.96 g, 9.08 mmol). The mixture was stirred at rt for 18 
h, and diluted with a saturated solution of NH 4 CL The mixture was extracted with Et 2 0 
and the combined ether extracts were dried (MgS0 4 ), filtered, and concentrated under 
reduced pressure. The product (2.15 g, 94%) was isolated by silica gel column 
chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 MHz, CD 2 CI 2 ) 8 7.05 (d, 1H), 6.77 
(s, 1H) f 6.69 (dd, 1H), 4.16 (q, 2H), 3.99 (t t 2H), 3.48 (qt, 1H), 3.34-3.25 (m, 2H), 2.95- 
2.78 (m, 2H), 2.71 (dd, 1H), 2.45-2.33 (m, 2H), 1.95 (qt, 2H), 1.80-1.72 (m, 1H), 1.44 (s, 
9H), 1.28 (t,3H). 



2,3-dihvdro-1 rt-inden-1 -vllacetic acid 




C0 2 H 
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1398] Example 263 

Preparation of ethyl U 1S)-5-f3-a minopropoxv)-2.3-dihvdro-1H-inden-1-vnacetate 

trifluoroacetate 



CQ 2 Et 




[399] Trifluoroacetic acid (4.03 mL, 51.9 mmol) was added to a solution of ethyl ((1S)-5- 
{3-[(tert-butoxycarbonyl)amino]propo^^ (Example 262, 

2.47 g t 6.54 mmol) in CH 2 CI 2 (32 mL). The mixture was stirred at rt for 18 h, and then 
concentrated under reduced pressure to give the product as a viscous oil (2.74 g, 94 %). 
1 H NMR (400 MHz, CD 2 CI 2 ) 5 7.86 (b, 3H), 7.05 (d, 1H), 6.76 (d, 1H), 6.68 (dd, 1H), 4.15 
(q, 2H), 4.08 (t, 2H), 3.49 (qt, 1H), 3.32-3.20 (m, 2H), 2.92-2.78 (m, 2H), 2.67 (dd, 1H), 
2.45-2.32 (m, 2H), 2.16 (qt, 2H), 1.80-1.70 (m, 1H), 1.28 (t, 3H). 

I 4 °0] Example 264 

Preparation of ethvl rriS)-5-l3-rf 5-cvano-2-Pvridinvl>amino1propoxv>-2.3-dihvdro- 

1 H-inden-1 -vhacetate 



C0 2 Et 




[401] A mixture of 6-chloronicotinonitrile (0.78 g, 5.54 mmol) and ethyl [(1S)-5-(3- 
aminopropoxy)-2,3-dihydro-1f/Hnden-1-yl]acetate trifluoroacetate (Example 263, 2.17 g, 
5.54 mmol) in CH 3 CN (14 mL) and 1,4-dioxane (14 mL) was heated to reflux for 8 h, 
cooled to rt, and then concentrated under reduced pressure. The product (1.14 g, 54 %) 
was isolated after column chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 MHz, 
CD 2 C! 2 ) 8 8.20 (s, 1H), 7.45 (dd, 1H), 6.94 (d, 1H), 6.67 (s, 1H), 6.58 (dd, 1H), 6.32 (d, 
1H), 5.42 (b, 1H), 4.02 (q, 2H), 3.95 (t, 2H), 3.50-3.35 (m, 3H), 2.85-2.68 (m, 2H), 2.59 
(dd, 1H), 2.32-2.20 (m, 2H), 2.00 (qt, 2H), 1.70-1.60 (m, 1H), 1.17 (t, 3H). 
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[402] 



Example 265 



Preparation of ethyl ^1S)>5-{3-rf5- cvano-2-Pvridinvl)(propvl)amlno1propoxvl-2.3- 



[403J Sodium hydride (0.08 g, 3.16 mmoi) was added to a solution of ethyl ((iS)-5-{3-[(5- 
cyano-2-pyridinyl)amino]propoxy}-2,3-dihydro-1H-inden-1-.yl)acetate (Example 264) (0.6 
g, 1.58 mmol) in DMF (15 mL). The heterogeneous mixture was stirred at rt for 30 min. 
Propyl iodide (0.62 mL, 6.32 mmol) was added, and the mixture was stirred at rt for 18 h. 
The excess NaH was quenched by the addition of water (5 mL) and the aqueous phase 
extracted with Et 2 0. The combined Et 2 0 extracts were washed with water and brine, then 
dried (MgS0 4 ), filtered, and concentrated under reduced pressure. The product (0.63 g, 
99 %) was isolated after column chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 
MHz, CD 2 CI 2 ) 5 8.35 (dd, 1H), 7.54 (dd, 1H), 7.06 (d, 1H), 6.78 (d, 1H), 6.69 (d, 1H), 6.52 
(dd, 1H), 4.17 (q, 2H), 3.99 (t, 2H), 3.72 (t, 2H). 3.56-3.44 (m, 3H), 2.95-2.78 (m, 2H), 
2.71 (dd, 1H), 2.46-2.35 (m, 2H), 2.12-2.05 (m, 2H), 1.72-1.58 (m, 3H), 1.28 (t, 3H), 0.96 
(t, 3H). 

[ 404 1 Example 266 

Preparation of ethvl fMS)-5-T3- fr5-(aminocarbonothiovl)-2-pvridinvn (propyl) 
amino1propoxv^ -2.3-dihvdro-1/y-inden-1-y|)acetate 

S . r -C0 2 Et 



[405] Through a solution of ethyl ((1S)-5-{3-[(5-cyano-2-yridinyl)(propyl)amino]propoxy}- 
2,3-dihydro-1W-inden-1-yl)acetate (Example 265) (0.62 g, 1.47 mmol) in DMF (7 mL) at rt 
for 20 min was gently passed H 2 S. Diethylamine (0.23 mL, 2.21 mmol) was added in one 
portion, and the resultant light green solution was heated at 60°C for 3 h. Upon 
completion of the reaction, the dark green solution was purged with a strong flow of 



dihvdro-1 H-inden-1 -vDacetate 
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argon, and then concentrated under reduced pressure. The product (0.63 g, 95 %) was 
isolated after silica gel column chromatography (1 :1 hexanes/EtOAc) as a yellow solid. 
*H NMR (400 MHz, CD 2 CI 2 ) 5 8.68 (d, 1H), 8.02 (dd, 1H), 7.30 (b, 1H), 7.15-7.02 (m. 2H), 
6.79 (d, 1H), 6.71 (dd, 1H), 6.49 (d, 1H), 4.16 (q, 2H), 4.00 (t, 2H), 3.75 (t, 2H), 3.56-3.45 
(m, 3H), 2.96-2.78 (m, 2H), 2.75-2.68 (m, 1H), 2.48-2.34 (m, 2H), 2.11 (qt, 2H), 1.82-1.60 
(m, 3H), 1.28 (t, 3H), 0.97 (t, 3H). 

[ 406 J Example 267 

Preparation of ethvl ^1SU5.r3.rr5./4.5. dimethvl-1.3-thiazoi-2-v».2-pvridinvn ipi-opvI) 
amino1propoxv >-2.3-dihvdro-1H-inden-1-vnacetate 




CH 3 



[407] A mixture of ethyl ((1S)-5-{3-[[5-(aminocarbonothioyl)-2-pyridinyl]-(propyl)-amino]- 
propoxy}-2,3-dihydro-1H-inden-1-yl)acetate (Example 266) (90 mg, 0.20 mmol) and 3- 
bromo-2-butanone (40 mg, 0.26 mmol) in ethanol (9 mL) was heated under argon at 80°C 
for 18 h. The solution was then concentrated and the residue purified by column 
chromatography (2:1 hexanes/EtOAc) to provide the title compound (0.1 g, 100 %). 1 H 
NMR (400 MHz, CD 2 CI 2 ) 5 8.54 (d, 1H), 7.89 (d, 1H). 7.06 (d, 1H), 6.79 (d, 1H), 6.71 (dd. 
1H), 6.56 (d, 1H), 4.16 (q, 2H), 4.01 (t, 2H), 3.74 (t, 2H), 3.55-3.45 (m, 3H), 2.95-2.78 (m, 
2H), 2.76-2.68 (m, 1H), 2.46-2.30 (m, 8H), 2.11 (qt, 2H), 1.72-1.62 (m, 3H). 1.28 (t, 3H), 
0.97 (t, 3H). 

f 408 ! Example 268 

Preparation of/H S>.s.f 3-rr5-f4.5-d imethvl-1 .3-thiazol-2-vn-2-pvridinvnf propyl! 
amino! propoxvl-2 ,3-dihvdro-1W-inden-1-y|)acetic acid 




CH 3 
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[409] To a solution of ethyl ((IS^S-tfS^^imethyl-l^-thiazol^-yl^pyridinyl] 
(propyl)amino]-propoxy^2,3-dihyd^o-1H^nden-1-yl)acetate (Example 267) (70 mg, 0.15 
mmol) in a mixture of THF (2 mL), methanol (2 mL), and water (1 mL) was added LiOH 
(40 mg, 1.74 mmol). The mixture was stirred at rt for 18 h and then concentrated under 
reduced pressure. The residue was taken up in water and acidified using H3PO4 (5% 
solution in water). The aqueous phase was extracted with ethyl acetate, and the 
combined organic layers were dried (Na 2 S0 4 ), filtered, and concentrated under reduced 
pressure to provide the product (56 mg, 86%). 1 H NMR (400 MHz, DMSO-</ 6 ) 5 8.44 (d, 
1H), 7.80 (d, 1H), 7.06 (d, 1H), 6.79 (d, 1H), 6.71 (dd, 1H), 6.56 (d, 1H), 3.95 (t, 2H), 3.62 
(t, 2H), 3.44-3.25 (m, 3H), 2.81-2.62 (m, 3H), 2.30-2.23 (m, 8H), 1.99-1.96 (m, 2H), 1.65- 
1.53 (m, 3H), 0.87 (t, 3H); LC-MS: RT = 2.73 min, (M+H) + 480.2. 

[410] By using the methods described above for Examples 262-268 and by substituting 
the appropriate starting materials, compounds of Formula (Itt) listed in Table 10 below, 
were similarly prepared. 



[411] 



Table 10a 

Preparative Exampl es of Compounds of Formula Qj) 



->3-1-1 




COOH 



(Itt) 



Ex. 
No. 


R 3-1-1 


p3-1-2 


Y 


LC-MS 
RT (min) 


LC-MS 
[M+Hf 


269 


H 


Et 


O 


3.55 


439.1 


270 


CH 3 C(=Q) 


CH 3 


O 


3.30 


467.1 


271 


-CH2CH2CH2CH2- 


O 


3.67 


465.1 


272 


H 


EtO 


O 


3.40 


455.1 


273 


H 


Et 


NH 


2.31 


438.2 


274 


CH 3 C(=0) 


CH 3 


NH 


2.35 


466.2 


275 


CH 3 


CH 3 


NH 


2.27 


438.2 
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Ex. 
No. 


R 3-1-1 


R 3 " 1 " 2 


Y 


LC-MS 
RT (min) 


LC-MS 
[M+H] + 


276 


H 


Et 


NCH 3 


2.40 


452.4 


277 


CH 3 C(=0) 


CH 3 


NCH 3 


2.52 


480.4 


278 


CH 3 


CH 3 


NCH 3 


2.32 


452.4 


279 


H 


Et 


N-n-Pr 


2.84 


480.2 


280 


CH 3 C(=0) 


CH 3 


N-n-Pr 


3.03 


508.2 



[412] Table 10b 



IUPAC Names for Compounds in Table 10a 



Ex. No. 


IUPAC Name 


269 


2-((1 S)-543~[5-(4-ethyI(1 ^ 
acid 




i o;-o-|o-[o-^o-acetyi-4-metnyi(i t o<n\azo\-z-y\))(^-pyr\Qy\Qxy)\propoxy} 
indanyl)acetic acid 


271 


24(1S)-5-[3-(5-(4,5,6 J 7-tetrahydrobenzothiazol-2-yl)(2-pyridy[oxy))propoxy] 
indanyl}acetic acid 


272 


2-((1S^5^3-[5-(4^thoxy(1,3-thiazo 
acetic acid 


273 


2-[(1S)-5-(34[5-(4^thyl(1,34hiazoi-2-yl))(2-pyridyl)]amino}propo^ 
acetic acid 


274 


2-[(1 S)-5-(3-{[5-(5»acetyl-4-methyl(1 ,3-thiazol-2-yl))(2-pyridyl)]amino}propoxy) 1 
indany[]acetic acid 


275 


2-[(1S)-5-(34[5-(4 > 5-dimethyl(1>thiazol-2-yl))(2-pyridyl)]amino}pro 
indanyl]acetic acid 


276 


2-[(1 S)-5-(3-{[5-(4-ethyl(1 ,3-tJiiazol-2-yl))(2-pyridyI)]methyiamino}propoxy) 
indanyl]acetic acid 


277 


2-[(1 S)-5-(3-{[5-(5-acetyl-4-methyl(1 ,3-thiazol-2-yi))(2-pyridyl)]methylamino} 
propoxy)indanyl]acetic acid 
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278 


2-[(1 S^S-fS-flS-^.S-dimethyK 1 i3-thiazol-2-yl))(2-pyridyl)]methylamino} 
propoxy)indanyl]acetic acid 


279 


2-t(1 S)-5-(3-([5-(4-ethyl(1 J 3-thiazol-2-yl))(2-pyridyl)]propylamino}propoxy) 
indanyl]acetic acid 


280 


2-[(1 S)-5-(3-{[5-(5-acetyl-4-methyl(1 ,3-thiazol-2-yl))(2-pyridyl)]propylamino} 
propoxy)indanyl]acetic acid 



l 413 l Example 281 

Preparatio n of ethvl U1S)-5-(3-US-hromn-?. 



Pvrimidinvl)aminoToropoxvl-2.3-dihvdro- 



1 /y-inden-1 -vOacetate 




C0 2 Et 



[414] To a solution of 5-bromo-2-aminopyrimidine (2.35 g, 13.5 mmol) in DMF (50 mL) 
was added NaH (539 mg, 13.5 mmol of a 60% dispersion in mineral oil) [H 2 evolution]. 
Then, ethyl [(7S)-5-(3-bromopropoxy)- 2,3-dihydro-1W-inden-1-yl]acetate (Example 45, 
2.3 g, 6.74 mmol) was added over 5 min, and the reaction mixture was stirred at rt for 4 h, 
after which NH 4 CI (10% aqueous solution) was added, and the mixture was concentrated 
under reduced pressure. The residue was taken up in EtOAc and washed with water and 
brine successively. The organic phase was dried (Na 2 S0 4 ), filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel chromatography to 
provide the product (600 mg, 21 %) as a colorless oil. 1 H NMR (400 MHz, CDCI 3 ) 6 1.27 
(t, 3H), 1.70-1.81 (m, 1H), 2.02-2.12 (m, 2H), 2.34-2.43 (m, 1H). 2.41 (dd, 1H), 2.73 (dd, 
1H), 2.77-2.94 (m, 2H), 3.48-3.56 (m, 1H), 3.58 (q. 2H), 4.03 (t, 2H). 4.18 (q, 2H), 5.95 (b 
t, 1H), 6.69 (dd, 1H), 6.75 (d, 1H), 7.04 (d, 1H), 8.22 (s, 2H). 

[ 415 J Example 282 

Preparation of ethvl ff1S)-5-r3-r/5.br omo-2.pvrimidinvlUmethy»amino1propoxv^.2.3- 



dihvdro-1 W-inden-1 -vDacetate 




Q 2 Et 
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[416] To a solution of ethyl ((1 S)-5-{3-[(5-bromo-2-pyrimidinyl)amino]propoxy}-2 f 3. 
dihydro-1H-inden-1-yl)acetate (Example 281, 500 mg, 1.15 mmol) in DMF (10 mL) was 
added NaH [H 2 evolution], followed by Mel (180 mg, 1.27 mmol) added over 5 min. The 
reaction mixture was stirred at rt for 4 h, NH 4 CI (10% aqueous solution) was added, after 
which the mixture was concentrated under reduced pressure. The residue was taken up 
in EtOAc, then washed with water and brine successively. The organic phase was dried 
(Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The residue was purified 
by silica gel chromatography to provide the product (600 mg, 21%) as a colorless oil. 1 H 
NMR (300 MHz, CDCI 3 ) 6 1.29 (t, 3H), 1.71-1.81 (m, 1H), 2.05-2.13 (m, 2H), 2.34-2.45 
(m, 2H), 2.73 (dd, 1H), 2.73-2.94 (m, 2H), 3.14 (s, 3H), 3.49-3.56 (m, 1H), 3.77 (t, 2H), 
3.97 (t, 2H), 4.18 (q, 2H), 6.74 (dd, 1H), 6.75 (d, 1H), 7.05 (d, 1H), 8.24 (s, 2H). 

[417] Example 283 

Preparation of f(1S)-543-rr5-(4-ethvl Dhenvn-2-pvrSmidinvnfmethvl>aminolDropoxv>- 



[418] To a round-bottom flask charged with ethyl ((1S)-5-{3-[(5-bromo-2-pyrimidinyl) 
amino]propoxy}-2,3-dihydro-1H-inden-1-yl)acetate (Example 282, 100 mg, 0.220 mmol), 
4-ethylphenyl boronic acid (134 mg, 0.090 mmol) and PdCI 2 (dppf) •CHgCb (16.4 mg, 
0.020 mmol) were added toluene (6 mL) and 1 ,4-dioxane (1.12 mL). A flow of argon was 
passed through the mixture for 30 min. Then a 2 N aqueous solution of Na 2 C0 3 (1.12 
mL, 2.24 mmol, 2 N aqueous solution) was added, and the reaction was heated to 75°C 
for 18 h. The reaction mixture was cooled to rt. Filtration through a short plug of silica gel 
gave the crude ester, which was dissolved in a mixture of THF (3 mL), water (3 mL), and 
EtOH (1.5 mL). Subsequently, LiOH (57 mg, 2.39 mmol) was added, and the reaction 
was stirred at rt for 18 h. The reaction mixture was concentrated under reduced 
pressure, and then purified by preparative HPLC. The desired fractions were 
concentrated under reduced pressure. The residue was dissolved in CH 2 CI 2 , and treated 
for 15 min with Dowex® 66 weakly basic resin. The mixture was then filtered and the 
filtrate concentrated under reduced pressure to give the product (65 mg, 61 %). 1 H NMR 
(400 MHz, CDCI 3 ) 8 1.29 (t, 3H), 1.73-1.84 (m, 1H), 2.16 (qt, 2H), 2.33-2.51 (m, 2H), 2.70 
(q, 2H), 2.77-2.96 (m, 3H), 3.24 (s, 3H) f 3.49-3.56 (m, 1H), 3.87 (t, 2H), 4.03 (t, 2H), 6.72 



2.3-dihvdro-1 H-inden-1 -vDacetic acid 




CH 3 
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(dd, 1H), 6.78 (d, 1H) f 7.08 (d, 1H), 7.27 (d, 2H), 7.39 (d, 2H), 8.24 (s, 2H); LC-MS: RT = 
3.39 min, (M+H) + 446.3. 

[419J By using the methods described above for Examples 281-283 and by substituting 
the appropriate starting materials, compounds of Formula (luu), listed in Table 11 below, 
were similarly prepared. 

[420] Table 11a 

^C0 2 H 

R 3 



r, " N 



Me 

(luu) 




Example 


R 3 


LCMS 
(M+H) 


RT 
(min) 


284 


3,4-dioxolane-Ph 


462.2 


3.02 


285 


4-F-Ph 


436.2 


3.18 


286 


4-MeO-Ph 


448.3 


3.01 


287 


4-f-Bu 


474.2 


3.70 


288 


3-thienyl 


424.1 


3.07 


289 


2-benzothienyl 


474.2 


3.72 



[421] 



Table 11b 

IUPAC Names for Compounds in Table 11a 



Ex. 
No. 


IUPAC Name 


284 


((1 S)-5^3-ft5-(1 ,3-benzodioxol-5^ 
dihydro-1H-inden-1-yl)acetic acid 


285 


2-[(1S)-5-{3-{[5-(4-fluorophenyl)pyrimidin-2yl]methylamino}propoxy)indanyl] 
acetic acid 


286 


2-[(1S)-5-(3-{[5-(4-methoxyphenyl)pyrimidin-2-yl]methylamino}propoxy)indanyl] 
acetic acid 
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287 


2^0 S)-5-[3-({5-[4-(tert-buty^ 
indanyl}acetic acid 


288 


2^(1S)-5-{3-[methyi(5^3-thienyl)pyrim^ 
acid 


289 


2-((1S)-543-[(5-benzo[b]thiophen-2-yIpyrimidin-2-yl)methyIamino]propoxy} 
indanyl)acetic acid 



[422] 



Example 290 

Preparation of 4-(1.3-benzodioxol-5-vl)-2-chloropvNmidine 




[423] To a mixture of 3,4-dioxolanephenylboronic acid (0.938 g, 5.54 mmol) and 2,4- 
dichloropyrimidine (1 g, 6.65 mmol) in toluene (112 ml_) were added 1,4-dioxane (14 mL) 
and PdCI 2 (dppf).CH 2 CI 2 (0.452 g, 0.554 mmol). The mixture was purged with argon for 
15 min after which a 2M aqueous solution of Na 2 S0 4 (28 mL, 56 mmol) was added. The 
reaction mixture was stirred at 75°C for 24 h, cooled to rt, and then washed with saturated 
solution of NaHC0 3 . The organic layer was separated from the mixture, and the aqueous 
phase extracted with EtOAc. The combined organic phases were dried (Na 2 S0 4 ), filtered, 
and concentrated under reduced pressure. The residue was then purified by silica gel 
flash chromatography (1:5 EtOAc/Hexanes) to give the product (324 mg, 25%) as 
crystalline white needles. 1 H NMR (400 MHz, acetone-cfe): 5 6.15 (s, 2H), 7.18(d, 1H), 
7.70 (d, 1H), 7.84 (d, 1H), 7.96 (d, 1H). 8.71 (d, 1H); LC-MS: RT = 2.65 min, (M+H) + 
235.2. 



[424] 



Example 291 

Preparation of ethyl r(1S)-5-(3-fr4-(1.3-benzodioxoN5-vn-2- 
pvrimidinvnamino>propoxv)-2.3-dihvdro-1/y-gnden-1-vnacetate 



C0 2 Et 




N-6 
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[425] 4-(1,3-Benzodioxol-5-yl)-2-chloropyrimidine (Example 290,108 mg, 0.46 mmol) and 
ethyl [(IS^S'aminopropoxy^.a-dihydro-IH-inden-l-ylJacetate trifluoroacetate 
(Example 263, 277 mg, 0.418 mmol) were dissolved in MeCN (2.6 mL) and 1,4-dioxane 
(2.6 mL), after which triethylamine (0.175 mL) was added. The reaction mixture was 
stirred at 90°C for 18 h, and then cooled to rt. The solvents removed under reduced 
pressure, and the residue was purified by silica gel flash chromatography (1:2 
EtOAc/Hexanes) to give the title compound (136 mg, 69%). 1 H NMR (400 MHz, CDCI 3 ): 5 
1.32 (t, 3H), 1.70-1.79 (m, 1H), 2.15-2.20 (m, 2H), 2.30-2.51 (m, 2H), 2.73 (dd, 1H), 2.80- 
2.95 (m, 2H), 3.55-3.64 (m, 1H), 3.74 (q, 2H), 4.14 (t, 2H), 4.22 (q, 2H), 5.42 (s, 1H), 6.01 
(s, 1H), 6.65 (d, 1H), 6.75 (s, 1H), 6.90 (d, 2H), 7.05 (d, 1H), 7.20 (d, 2H), 8.15 (s, 1H), 
8.25 (d, 1H); LC-MS: RT = 2.80 min, (M+H) + 506.3. 

[426] Example 292 

Preparatio n of ethvl «1S)^3-rr4-f1.3-benzodioxol-5-vn-2- 
pyrimidinvlUmethvnaminol- pro^ 



[427] To a suspension of sodium hydride (8.4 mg of a 60% dispersion, 0.210 mmol) in 
DMF (4 mL) cooled in an ice-bath, was added ethyl [(1S)-5-(3-{[4-(1,3-benzodioxol-5-yl)- 
2-pyrimidinyl]amino}propoxy)-2,3-dihydro-1HHnden-1-yl]acetate (Example 291, 50 mg, 
0.105 mmol). The mixture was stirred for 15 min after which iodomethane (61 mg, 0.421 
mmol) was added dropwise. The mixture was then stirred at rt for 16 h. A solution of 
ammonium chloride (10% in water) was added to the reaction mixture after which the 
mixture was concentrated under reduced pressure and brought to basic pH using a 
saturated solution of NaHC0 3 . The mixture was extracted with EtOAc (2x). The 
combined organic layers were washed with water and brine, dried, filtered, and then 
concentrated under reduced pressure. The residue was purified by silica gel flash 
column chromatography (1:2 EtOAc/hexanes) to give the product (136 mg, 69%) as a 
yellow oil. 1 H NMR (400 MHz, CDCI 3 ): 5 1.33 (t, 3H), 1.70-1.79 (m, 1H), 2.15-2.20 (m, 
2H), 2.33-2.51 (m, 2H), 2.70 (dd, 1H), 2.82-2.95 (m, 2H), 3.30 (s, 3H), 3.53-3.64 (m, 1H), 
3.71 (q, 2H), 4.13 (t, 2H), 4.22 (q, 2H), 6.01 (s, 2H), 6.65 (d, 1H), 6.75 (s, 1H), 6.90 (d, 
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2H), 7.05 (d, 1H), 7.62 (d, 1H), 7.15 (s. 1H), 8.30 (d, 1H); LC-MS: RT = 3.01 min, (M+H) + 
490.2. 



pvrimidinvn(methv[)aminolDroDOxv>-2,3-dihvdro-1HHnden-1-vnacetic acid 



[429] To a solution of ethyl ((1S)-5^3-[[4K1,3-benzodioxol-5-yl)-2-pyrimidinyl](methyl) 
amino]propoxy}-2 f 3-dihydro-1H-inden-1-yl)acetate (Example 292, 35 mg, 0.071 mmol) in 
THF (2 mL), ethanol (1 mL), and water (2 mL) was added LiOH.H 2 0 (7 mg, 0.29 mmol), 
and the mixture was stirred at rt for 16 h. The reaction mixture was then extracted with 
Et 2 0 (2x) f organic layers discarded, and the remaining aqueous solution was acidified to 
pH ~5 using HCI (1 M aqueous solution). The aqueous solution was then extracted with 
EtOAc. The organic layer was dried (Na 2 S0 4 ), filtered, and concentrated under reduced 
pressure to give 9 mg (27%) of the product. 1 H NMR (400 MHz, CDCI 3 ): 5 1.70-1.80 (m, 
1H), 2.15-2.20 (m, 2H), 2.32-2.50 (m, 2H), 2.71 (dd, 1H), 2.83-2.95 (m, 2H), 3.30 (s, 3H), 
3.51-3.64 (m, 1H), 3.72 (q, 2H), 3.99 (t, 2H), 6.00 (s, 2H), 6.62 (d, 1H), 6.54 (s, 1H), 6.80 
(d, 2H), 7.05 (d, 1H), 7.61 (s, 2H), 8.30 (d, 1H); LC-MS: RT = 2.50 min, (M+H) + 462.3. 

[430] By using the methods described above for Examples 290-293 and by substituting 
the appropriate starting materials, compounds of Formula (Iw), listed in Table 12 below, 
were similarly prepared. 



[428] 



Example 293 



Preparation of (MSl-5-f3-rr4-f1.3-benzodioxol~5-vn-2- 
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[431] 



Table 12a 



■>3-2-2 




C0 2 H 



(IW) 



Ex. 
No. 


R 3 " 1 


R s 


R 3-2-1 


R3-2-2 


LCMS 
(M+H) 


RT 

(min) 


294 


H 


Me 


H 


CF 3 


3.28 


486.4 


295 


H* 


n-Pr 


H 


CF 3 


3.73 


514.4 


296 


H 


n-Pr 


-O-C 


H 2 -0- 


2.94 


490.2 


297 1 


CF 3 


Me 


H 


Et 


4.04. 


514.3 


298 1 


CF 3 


Me 


H 


MeO 


3.73 


516.3 


299 1 


CF 3 


Me 


H 


CI 


3.96 


520.3 


300 1 


CF 3 


Me 


-O-CHa-O- [ 


3.68 


530.3 



Note 1 : These compounds were prepared following the procedure 
described for Examples 408-410. The appropriate starting material (3- 
[(4-chloro-5-trifluoromethyl-2-pyrimidinyl)amino]-1 -propanol) was 
obtained through the condensation of 1-amino~3-propanol with 2,4- 
dichloro-5-trifluoromethylpyrimidine to yield a 1:1 mixture of the two 
possible regioisomers (See Reaction Scheme 14). The 2-chIoro- and 4- 
chloro- substituted pyrimidines were separated by column 
chromatography. 
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[432] 


Table 12b 

IUPAC Names for Compounds in Table 12a 


Ex. 
No. 


IUPAC Name 


294 


2^(1 S)-5-[3-(methyl{4-[4-(W^ 
Dropoxvlindanvftacetic acid 


295 


2-{(1S)-5-[3-(propyl{4-[4-(trifluorom 
DroDOXvlindanvllacetic acid 


296 


((1S)-543-t[4-(1,3-benzodioxol-5-yI)-2-pyrimidinyl](propyl)amino]propoxy}- 
2.3-dihvdro-1 H-indpn-l-x/Hflrptir «HH ' 


297 


2-[(1S)-5-(3-{[4-(4-ethylphenyl)-5-(trifIuoromethyl)pyrimi^ 

arninolBTODOXV^indanvllflr'pf'ir* PiniH 


298 


2-[(1S)-5-(3-{[4^4-methoxyphenyl)-5-(ti^ 
amino}propoxy)indanyl]acetic acid 


299 


2-[(1S)-5-(3-{[4-(4^hlorophenyl)-5^ 
amino}propoxy)indanyl]acetic acid 


300 


2-[(1S)-5-(34[4K2H-benzot3Ad]1 l 3<iioxolan-5-yl)-5-(trifIuoromethyl) 
pyrimidin-2-yl]methylamino}propoxy)indanyl]acetic acid 



[433] Example 301 and Example 302 

Preparation of 3-Tr 6-chloro-5-(trifluoromethvl)-2-pvridinvnamino>-1-propanol 

and 

3-fr6-chloro-3-(trifluoromethvl)-2-pvridmvnaminoM-propanol 




H 

301 302 



[434] A solution of 2,6-dichloro-3-trifluoromethyl pyridine (2 g, 9.26 mmol) and 3-amino- 
1-propanol in CH 3 CN (46 mL) was heated to reflux for 18 h, and then concentrated under 
reduced pressure. The reaction produced two regioisomers that were separated by silica 
gel flash chromatography (2:1 hexanes /EtOAc). Example 301 (1.45 g, 62 %). 1 H NMR 
(400 MHz, CD 2 CI 2 ) 5 7.66 (d, 1H), 6.60 (d, 1H), 6.53 (b, 1H), 3.67 (t, 2H), 3.56 (q, 2H), 
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1.83 (t, 2H). Example 302: (0.66 g, 28 %). 1 H NMR (400 MHz, CD 2 CI 2 ) 5 7.60 (d, 1H), 
6.43 (d, 1H), 3.64 (t, 2H), 3.44 (t, 2H), 1.82 (dt, 2H). 

[435] Example 303 

Preparation of ethyl r(1S)-5-(3-ir6-chloro-5-(trifluoromethvn-2-pvridinvHamino} 
propoxv)-2.3-dihvdro-1 H-inden-1 -vll acetate 




H 



[436] To a solution of 34[6-chloro-5^trmuoromethyl)-2-pyridinyl]amino}-1-propanol 
(Example 301) (2.0 g, 7.85 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1Wnden-1- 
yl]acetate (Example 6, 0.87 g, 3.93 mmol) in THF (20 mL) were added triphenylphosphine 
(1.35 g, 5.11 mmol) and IJ^azodicarbonyl^dipiperidine (1.30 g, 5.11 mmol) under 
argon. The golden yellow mixture was stirred at rt for 18 h, and then concentrated under 
reduced pressure. The product (1.15 g, 64 %) was isolated after column chromatography 
(2:1 hexanes /EtOAc). 1 H NMR (400 MHz, CD 3 OD) 5 7.58 (d, 1H), 6.94 (d, 1H), 6.77 (d, 
1H), 6.61 (dd f 1H), 6.42 (d, 1H), 4.16 (q, 2H), 4.01 (t, 2H), 3.55 (q, 2H), 3.55-3.420 (m, 
1H), 2.92-2.68 (m, 3H) f 2.42-2.30 (m, 2H), 2.08 (qt, 2H) f 1.78-1.68 (m f 1H), 1.27 (t, 3H). 

1437] Example 304 

Preparation of ethyl rMS)-5^3-fr6-(4-methoxvphenvn-5-ftrifluoromethvn-2- 
pyridinvnamino>propoxv)-2,3-dihvdro-1 H-inden-1 -vllacetate 




[438] To a solution of ethyl [(1S)-5-(3-{[6-chloro-5-(trifluoromethyl)-2-pyridinyl]amino} 
propoxy)-2,3-dihydro-1/Y-inden-1-yl]acetate (Example 303, 0.06 g, 0.14 mmol) in a 
mixture of toluene (3.75 mL), 1 ,4-dioxane (0.75 mL), and water (0.88 mL) were added 
Na 2 C0 3 (0.15 g, 1.38 mmol), 4-methoxyphenyl boronic acid (0.08 g, 0.55 mmol), and 
PdCI 2 (dppf)CH 2 CI 2 (0.02 g, 0.03 mmol). The mixture was heated at 80°C for 4 h, and 
then concentrated under reduced pressure. The product (0.11 g, 94%) was purified by 
silica gel flash chromatography (2:1 hexanes /EtOAc). 1 H NMR (400 MHz, DMSO-d 6 ) 5 
7.66 (d, 1H), 7.39 (t, 1H), 7.33 (d, 2H), 7.04 (d, 1H), 6.94 (dd, 2H), 6.74 (d, 1H), 6.65 (dd f 
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1H), 6.50 (d, 1H). 4.08 (q, 2H), 3.97 (t, 2H), 3.79 (s, 3H), 3.45-3.30 (m, 3H), 2.76-2.68 (m, 
3H), 2.35 (dd, 1H), 2.30-2.20 (m, 1H), 1.95 (qt, 2H), 1.70-1.58 (m, 1H), 1.19 (t, 3H). 

[439] Example 305 

Preparation of rf 1 S)-5-(3-ir6^ 4-methoxvphenvn-5^trifluoromethvn-2-pvridinvn 
amino^propo^-^ ^-dihvdro-l/lHnden-l-vnacetic acid 

~C0 2 H 




[440] To a solution of ethyl [(1S)-5-(3-{[6-(4-methoxyphenyl)-5-(trmuoromethyl)-2- 
pyridinyl]amino}propoxy)-2 > 3-dihydro-1Ay-inden-1-yl]acetate (Example 304, 0.05 g, 0.09 
mmol) in a mixture of THF (1 ml_), methanol (1 ml_), and water (0.5 mL) was added LiOH 
(0.02 g, 0.85 mmol). The mixture was stirred at rt for 18 h, and then concentrated under 
reduced pressure. The residue was taken up in water and acidified with 5% H 3 P0 4 . The 
aqueous solution was extracted with ethyl acetate. The combined organic phases dried 
(Na 2 S0 4 ), filtered, and concentrated under reduced pressure to give the product (0.038 g, 
88 %). 1 H NMR (400 MHz, CD 2 CI 2 ) 5 7.65 (d, 1H), 7.35 (d, 2H), 7.05 (d, 1H), 6.92 (d, 
2H), 6.73 (s, 1H), 6.66 (dd, 1H), 6.49 (d, 1H), 4.02 (t, 2H), 3.84 (s, 3H), 3.55 (t, 3H), 3.45 
(qt, 1H), 2.92-2.65 (m, 3H), 2.40-2.30 (m, 2H), 2.10-2.02 (m, 2H), 1.80-1.68 (m, 1H); LC- 
MS: RT = 3.02 min, (M+H) + 531.1. 

Example 306 

Preparation of ethvl rMS^5 -(3-fr6-chloro-3-(triftuoromethvl)»2-pvridinvn 
amino>propox v)-2.3-dihvdro-1H-inden-1-vnacetate 

-C0 2 Et 




[442] To a solution of 3-{[6-chloro-3-(trifluoromethyl)-2-pyridinyl]aminoh1-propanol 
(Example 302) (0.63 g, 2.45 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1tf-inden-1- 
yljacetate (Example 6, 0.45 g, 2.05 mmol) in THF (6.80 mL) was added 
triphenylphosphine (0.70 g, 2.66 mmol) and 1,r-(azodicarbonyl)-dipiperidine (0.68 g, 2.66 
mmol) under argon. The golden yellow mixture was stirred at rt for 18 h, and then 
concentrated under reduced pressure. The product (0.58 g, 62%) was isolated after 
column chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 MHz, CD 3 OD) 5 7.65 (d, 

146 



WO 2004/058174 



PCT/US2003/040842 



1H), 7.02 (d, 1H), 6.76 (d, 1H), 6.69 (dd, 1H), 6.60 (d, 1H), 6.48 (b, 1H), 4.15 (q, 2H), 4.04 
(t, 2H), 3.65 (q, 2H), 3.46 (qt 1H), 2.92-2.68 (m, 3H), 2.42-2.30 (m, 2H), 2.08 (qt, 2H), 
1.78-1.68 (m, 1H), 1.27 (t,3H). 



Preparation of ethvl rMS )-5-(3-/r644-methoxvDhenvn-3-(trifIuoromethvh-2> 
Pvridgnvnamino |proDoxv^2.3-dihvdro-1H-inden--1-vnacetate 

^COzEt 



[444] To a solution of ethyl [(1S)-5-(3-{[6-chloro-3-(tr[fIuoromethyI)-2-pyridinyl]amino} 
propoxy^.S-dihydro-lfy-inden-l-ylJacetate (Example 306) (0.08 g, 0.18 mmol) in a 
mixture of toluene (3.75 m!_), 1,4-dioxane (0.75 ml_), and water (0.88 mL) were added 
sodium carbonate (0.15 g, 1.38 mmol), 4-methoxyphenyl boronic acid (0.11 g, 0.70 
mmol), and PdCI 2 (dppf).CH 2 CI 2 (0.03 g, 0.04 mmol). The mixture was stirred at 80°C for 
4 h, and then concentrated under reduced pressure. The product (0.065 g, 70%) was 
isolated after by silica gel flash chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 
MHz, CD 3 OD) 5 1 H NMR (400 MHz, CD 2 CI 2 ) 5 8.03 (d, 2H), 7.68 (d, 1H), 7.05 (dd, 2H), 
6.97 (d, 2H), 6.77 (s, 1H), 6.71 (dd, 1H), 5.39 (b, 1H), 4.15 (q, 2H), 4.09 (t, 2H), 3.90-3.80 
(m, 5H), 3.51 (qt, 1H), 2.95-2.78 (m, 2H), 2.71 (dd, 1H), 2.45-2.33 (m, 2H), 2.22-2.10 (m, 
2H), 1 .80-1 .70 (m, 1 H), 1 .28 (t, 3H). 

[445] Example 308 

Preparation of U 1 ^ )-5-f3-ir6-(4-methoxvphenvn^trifluoromethvl)-2-pvridinvn 
amino>proDOxv)-2,3<iihvdro-1H-inden-1-vl1acetic acid 



[446] To a solution of ethyl [(1S)-5-(3-{[6-(4-methoxyphenyl)-3-(trifluoromethyl)-2- 
pyridinyl]amino}propoxy)-2,3-dihydro-1H-inden-1-yl]acetate (Example 307) (0.05 g f 0.09 
mmol) in THF (1 mL), methanol (1 mL), and water (0.5 mL) was added LiOH (0.02 g, 0.85 
mmol). The mixture was stirred at rt for 18 h, and then concentrated under reduced 
pressure. The residue was taken up in water and acidified to pH -5 using H3PO4 (5% 



1443] 



Example 307 
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aqueous solution). The aqueous solution was then extracted with EtOAc. The combined 
organic phases were dried (Na 2 S0 4 ), filtered, and then concentrated under reduced 
pressure to give the product (0.034 g, 80 %). 1 H NMR (400 MHz, CD 2 CI 2 ) 8 8.03 (d, 2H), 
7.68 (d, 1H), 7.07 (dd, 2H), 6.97 (d, 2H), 6.80 (s, 1H), 6.72 (dd, 1H), 5.37 (b, 1H), 4.11 (t, 
2H), 3.91-3.81 (m, 5H), 3.56-3.48 (m, 1H), 2.95-2.77 (m, 3H), 2.15-2.37 (m, 2H), 2.23- 
2.18 (m, 2H), 1.65-1.55 (m, 1H). 

[447] Example 309 

Preparation of 6-r( 34ftert-butvl(dimethvnsilvnoxv>propyl)amino1-2-chloro-5- 



[448] To a solution of f-butyldimethylsilyl chloride (0.73 g, 4.79 mmol) in CH 2 CI 2 (21 mL) 
was added 2-chloro-5-fluoro-6-[(3-hydroxypropyl)amino]nicotinonitrile [prepared as in 
Example 302] and starting from 2,6-dichloro-5-fluoronicotinonitrile] (1.0 g, 4.35 mmol), 
followed by Et 3 N (0.48 g, 4.79 mmol) and DMAP (0.01 g, 0.09 mmol). The resulting 
cloudy mixture was stirred at rt for 18 h, and then diluted with CH 2 CI 2 . The organic layer 
was washed with water, dried (MgS0 4 ), filtered, and then concentrated under reduced 
pressure. The product (1.47 g, 98%) was isolated after silica gel flash chromatography 
(2:1 hexanes/EtOAc) as a white solid. 1 H NMR (400 MHz, CD 3 OD) 5 7.46 (d, 1H), 3.67 (t, 
2H), 3.49 (t, 2H), 1.77 (qt, 2H), 0.84 (s, 9H), 0.00 (s, 6H). 

[449] Example 310 

Preparation of 64(3^ft ert^utvl(drmethvnsilvn^^ 



[450] Sodium hydride (0.1 1 g, 4.65 mmol) was added to a solution of 6-[(3-{[tert- 
butyl(dimethyl)-l4-silyl]oxy}propyl)amino]-2-chloro-5-fluoronicotinonitrile (Example 309, 
0.80 g, 2.33 mmol) in DMF (23.26 mL). The mixture was stirred at rt for 30 min, and then 
Mel (0.58 mL, 9.30 mmol) added. The reaction mixture was stirred at rt for 18 h, 
quenched with water, and the aqueous phase was extracted with ether. The combined 
ether extracts were washed with water, brine, and then dried (MgS0 4 ), filtered, and 



fiuoronicotinonitrile 




5-fluoronicotinonitrite 




Me 
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concentrated under reduced pressure. The product (0.88 g, 99 %) was isolated after 
silica gel flash chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 MHz, CD 3 OD) 5 7.53 
(d, 1H), 3.70-3.60 (m, 4H), 3.17 (d, 3H), 1.84-1.76 (m, 2H), 0.84 (s, 9H), 0.00 (s, 6H). 



Preparation of 2-chloro-5-fluoro-6- r(3-hvdroxvpropvlUmethvnamino1nicotinonitrile 



[452] A mixture of 6-[(3-{[tert-butyl(dimethyl)silyl]oxy}propyl)(methyl)amino]-2-chloro-5- 
fluoronicotinonitrile (Example 310, 0.73 g, 2.04 mmol) in ethanol/HCI/water (95:1:4) (50 
mL) was stirred at rt for 18 h, and then concentrated under reduced pressure. The 
residue was passed through a plug of silica gel with ethyl acetate as the eluent to give the 
product (0.5 g, 100 %) as a waxy yellow solid. 1 H NMR (400 MHz, CD 3 OD) 5 7.54 (d, 
1H), 3.65 (dt, 2H), 3.54 (t, 2H), 3.18 (d, 3H), 1.85-1.77 (m, 2H). 

[453] Example 312 

Preparation of ethyl r(1S)-5^3-R6-chtoro-5-cvano-3-fluoro-2- 
Pvridinvn(m ethvl)amino1propoxv>-2,3-dihvdro-1H-inden-1-vi)acetate 

/--COsEt 



[454] To a solution of 2-chloro-5-fluoro-6-[(3-ydroxypropyl)(methyl)amino]nicotinonitrile 
(Example 311) (0.50 g, 2.05 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1- 
yljacetate (Example 6, 0.25 g, 1.14 mmol) in THF (9 mL) were added PPh 3 (0.54 g, 2.05 
mmol) and ADDP (0.52 g, 2.05 mmol) under argon. The golden yellow mixture was 
stirred at rt for 18 h, and then concentrated under reduced pressure. The product (0.41 g, 
81 %) was isolated after silica gel flash chromatography (2:1 hexanes/EtOAc). 1 H NMR 
(400 MHz, CD 2 CI 2 ) 8 7.29 (d, 1H), 7.04 (d, 1H), 6.73 (d, 1H), 6.66 (dd, 1H), 4.16 (q, 2H), 
3.99 (t, 2H), 3.82 (t, 2H), 3.51 (qt, 1H), 3.25 (d, 3H) f 2.95-2.78 (m, 2H), 2.70 (dd, 1H), 
2.45-2.32 (m, 2H), 2.12 (qt, 2H), 1.82-1.72 (m, 1H), 1.29 (t, 3H). 



[451] 



Example 311 




Me 




Me 
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[455] 



Example 313 



Preparation of ethvl ((1 S)-5-l3-rr5-cvano-3-fluoro-6-(4-methoxvDhenvn-2> 
PvridinvlUmethvn amino1propoxv^-2,3-dghvdro-1H-inden-1-vl)acetate 




C0 2 Et 



Me 



[456] To a solution of ethyl ((1S)-5-{3-[(6-chloro-5-cyano-3-fluoro-2-pyridinyl)(methyl) 
amino]propoxy}-2,3-dihydro-1H-inden-1-yl)acetate (Example 312, 0.10 g, 0.22 mmol) in a 
mixture of toluene (1.5 mL), 1 ,4-dioxane (0.5 mL), and water (0.6 mL) were added sodium 
carbonate (0.24 g, 2.24 mmol), 4-methoxyphenyl boronic acid (0.14 g, 0.90 mmol) and 
PdCI 2 (dppf) .CH 2 CI 2 (0.04 g, 0.04 mmol). The mixture was heated at 80°C for 4 h, and 
then concentrated under reduced pressure. The product (0.10 g, 88%) was isolated after 
silica gel flash chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 MHz, CD 2 CI 2 ) 6 7.87 
(d, 2H), 7.37 (d, 1H), 7.04 (d, 1H), 6.98 (d, 2H), 6.72 (d, 1H), 6.65 (dd, 1H), 4.16 (q, 2H), 
4.00 (t, 2H), 3.90-3.85 (m, 5H), 3.49 (qt, 1H), 3.30 (d, 3H), 2.94-2.76 (m, 2H). 2.70 (dd, 
1H), 2.45-2.32 (m, 2H), 2.16 (qt, 2H), 1.80-1.70 (m, 1H), 1.29 (t, 3H). 

[457] Example 314 

Preparation of fnS^5-(3-rr5-cvano-3-fluoro-6-(4-methoxyphenvn-2- 
Pvridinvl1(meth vnaminolpropoxvV2.3-dihvdro-1H-inden-1-yl)acetic acid 



,[458] The title compound was prepared as described for Example 308 and starting with 
ethyl ((1S)-5-{3-[[5-cyano-3-fluoro-6-(4-methoxyphenyI)-2-pyridinyl](methyl)amino] 
propoxy}-2,3-dihydro-1^-inden-1-yl)acetate (Example 313). 1 H NMR (400 MHz, CD 2 CI 2 ) 
5 7.88 (d, 2H), 7.37 (d, 1H), 7.08 (d, 1H), 6.99 (d, 2H) f 6.73 (d, 1H), 6.66 (dd, 1H), 4.00 (t, 
2H), 3.92-3.85 (m, 5H), 3.53 (qt, 1H), 3.30 (d, 3H), 2.96-2.76 (m, 3H), 2.55-2.38 (m, 2H), 
2.16 (qt, 2H), 1.85-1.74 (m, 1H); LC-MS: RT = 3.61 min, (M+H) + 490.3. 
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[459] 



Example 315 



Preparation of 2-<:hlor o-6-f4-ethvlphenvl)-3-(trifluoromethvnpvridine 




CF 3 



CI 



H 3 C 



[460] To a solution of 2,6-dichloro-3-trifluoromethyl pyridine (1 g, 4.54 mmol) in a mixture 
of toluene (1 1 mL), 1,4-dioxane (5.88 mL), and water (5.88 mL) were added sodium 
carbonate (0.96 g, 9.07 mmol), 4-ethylphenyl boronic acid (0.61 g, 4.08 mmol), and 
PdCI 2 (dppf)CH 2 CI 2 (0.75 g f 0.92 mmol). The mixture was stirred at 80°C for 4 h, and then 
concentrated under reduced pressure. The product (0.69 g, 53%) was isolated after silica 
gel flash chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 MHz, CD 3 OD) 8 8.15 (d, 
1H), 8.01 (d, 2H), 7.95 (d, 1H), 7.33 (d, 2H), 2.71 (q, 2H), 1.27 (t, 3H). 

[461] Example 316 

Preparation of 3-rr 6-(4-ethvlphenvh-3^trifluoromethvn-2-pvridinvnaminol-1- 

propanol 



[462] To a solution of 2-chloro-6-(4-ethylphenyl)-3-(trifluoromethyl)pyridine (Example 
315, 0.36 g, 1.25 mmol) and 3-amino-1 -propanol (0.38 g, 5.00 mmol) in CH 3 CN (2 mL), 
TFA (0.5 mL) was added. The mixture was stirred at reflux for 18 h, and then 
concentrated under reduced pressure. The product (0.21 g, 52 %) was isolated after 
silica gel flash chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 MHz, CD 3 OD) 8 7.95 
(d, 2H), 7.72 (d, 1H), 7.27 (d, 2H), 7.10 (d, 1H), 3.72 (t, 2H), 3.66 (t, 2H), 2.69 (q, 2H), 
1.90 (q,2H), 1.27 (t, 3H). 

[463] Example 317 

Preparatio n of ethvl rMS)-5^3^r6-f4-ethvlphenvl)-3-ftrifluoromethvl)-2-pvridinvn 




amino>propoxv)-2.3Mjihvdro-1H-inden-1-vl1acetate 
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[464] To a solution of 3^6^4^thylphenyl)-3-(trifIuoromethyl)-2-pyridinyl]amino}-1- 
propanol (Example 316) (0.34 g, 1.05 mmol) and ethyl [(1S^5-hydroxy-2,3-dihydro-1H- 
inden-1-yf]acetate (Example 6, 0.18 g, 0.84 mmol) in THF (8.50 mL) was added PPh 3 
(0.29 g, 1.09 mmol) and ADDP (0.28 g, 1.09 mmol) under argon. The golden yellow 
mixture was stirred at rt for 18 h, and then concentrated under reduced pressure. The 
product (0.33 g, 74 %) was isolated after silica gel flash chromatography (2:1 
hexanes/EtOAc). 1 H NMR (400 MHz, CD 2 CI 2 ) 5 7.99 (d, 2H), 7.72 (d, 1H), 7.25 (d, 2H), 
7.12 (d, 1H), 7.01 (d, 1H), 6.76 (d, 1H), 6.68 (dd, 1H) t 4.15 (q. 2H), 4.08 (t, 2H), 3.82 (t, 
2H), 3.45 (qt, 1H) f 2.90-2.68 (m, 5H), 2.42-2.28 (m, 2H), 2.16 (qt, 2H), 1.78-1.68 (m, 1H), 
1.30-1.24 (m. 6H). 

[465] Example 318 

Preparation of K1 S)-5>(3-fr6-(4-ethvlphenvl)-3-(trifluoromethvn-2-pvridinvnamino\ 
propoxv)-2.3-dihvdro-1A/-inden-1-vl1acetic acid 

r -C0 2 H 



[466] To a solution of ethyl [(1S)-5-(3-{[6-(4-ethyiphenyl)-3-(trffluoromethyl)-2-pyridinyl] 
amino}propoxy)-2 l 3-dihydro-1H-inden-1-yl]acetate (Example 317, 0.07 g, 0.09 mmol) in 
THF (2 mL), methanol (1 mL), and water (1 mL) was added LiOH (0.03 g, 1.37 mmol). 
The mixture was stirred at rt for 18 h, and then concentrated under reduced pressure. 
The residue was taken up in water and acidified to pH ~5 using H3PO4 (a 5% aqueous 
solution). The aqueous solution was then extracted with EtOAc. The combined organic 
phases were dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure to give 
the product (0.048 g, 71 %). 1 H NMR (400 MHz, CD 2 CI 2 ) 8 7.99 (d, 2H), 7.71 (d, 1H), 
7.29 (d, 2H), 7.09 (dd, 2H), 6.81 (d, 1H), 6.73 (dd, 1H), 5.41 (b, 1H), 4.11 (t, 2H), 3.84 (q, 
2H), 3.53 (qt, 1H), 2.95-2.70 (m, 5H), 2.52-2.38 (m, 2H), 2.20 (qt, 2H), 1.82-1.75 (m, 1H), 
1.29 (m, 3H); LC-MSr RT = 4.10 min, (M+H) + 499.3. 
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[467] 



Example 319 



Preparation of ethvl rMS)>5^3-rr6^4^thYlphenvh^- ftrifluoromethvn-2-pyridinvn 
(methvl)amino^propoxv^2■3^^hvdro- 1H^inden-1-vl)acetate 



[468] Sodium hydride (0.02 g, 0.86 mmol) was added to a solution of ethyl [(1S)-5-(3-{[6- 
(4-ethylphenyl)-3-(trifluoromethy^ 

yl]acetate (Example 318) (0.21 g, 0.39 mmol) in DMF (2 ml_). After stirring at rt for 
30 min, Mel (0.05 mL, 6.32 mmol) was added. The mixture was stirred at rt for 18 h, 
quenched with water (5 mL), and extracted with ether (3x). The combined ether extracts 
were washed with water and brine, dried (MgS0 4 ), filtered, and concentrated under 
reduced pressure. The product (0.017 g, 8%) was isolated after silica gel flash 
chromatography (2:1 hexanes/EtOAc). 1 H NMR (400 MHz, CD 2 CI 2 ) 5 7.99 (d, 2H), 7.85 
(d, 1H), 7.35-7.25 (m, 3H), 7.01 (d, 1H), 6.72 (d, 1H), 6.65"(dd, 1H), 4.15 (q, 2H), 4.00 (t, 
2H), 3.73 (t, 2H), 3.47 (qt, 1H), 3.08 (s, 3H), 2.90-2.68 (m, 5H), 2.42-2.30 (m, 2H), 2.15 
(qt, 2H), 1.78-1.68 (m, 1H), 1.32-1.26 (m, 6H). 
[469] Example 320 

Preparation of ethvl (MS>-543-rr6-(4-ethvlphenvlW3-rtrm uoromethvl)-2«-pvridinvl1 
rmethvnamino1propoxv\-2.3-dihvdro-1/y-inde n-1-vnacetic acid 



[470] Following the procedure described in Example 308 and starting with ethyl ((1S)-5- 
{3-[[6-(4-ethylphenyl)-3-(trifl^^ 

1H-inden-1-yl)acetate (Example 319, 10 mg, 0.018 mmol), LiOH (0.1 mg, 0.004 mmol) in 
THF (1 mL), MeOH (1 mL), and water (0.5 mL), the title compound was obtained (0.0024 
g, 51%). 1 H NMR (400 MHz, CD 2 CI 2 ) 8 7.98 (d, 2H), 7.85 (d, 1H), 7.35-7.25 (m, 3H), 7.01 
(d, 1H), 6.72 (d, 1H), 6.65 (dd, 1H), 4.02 (t, 2H), 3.83 (t, 2H), 3.47 (qt, 1H), 3.08 (s, 3H), 
2.90-2.68 (m, 5H), 2.42-2.30 (m, 2H), 2.15 (qt, 2H), 1.78-1.68 (m, 1H), 1.33 (m, 3H); LC- 
MS: RT = 4.50 min, (M+H) + 513.2. 
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[471] By using the methods described above for Examples 315-320 and by substituting 
the appropriate starting materials, the compounds of Formula (Iww) appearing in Table 13 
below were similarly prepared. 

[472] Table 13a 

Preparative Examples of Compounds of Formula (In) 

r3 " 1 r^V^ 

N -(CH2)n^ 0 A 5 ^-V 
R 5 



(Iww) 



Ex. 
No. 


R 3-1 


R 3 " 2 


R 3 " 3 






R 5 


n 


LC-MS 

RT 
(min) 


LC-MS 
[M+H] + 


321 


CF 3 


H 


H 


CH 3 0 


F 


H 


3 


3.80 


519.3 


322 


CF 3 


H 


H 


CH 3 0 


CH3O 


H 


3 


3.61 


00 \ .0 


323 


CF 3 


H 


H 


-OCH2O- 


H 


3 


3.76 


515.3 


324 


CF 3 


H 


H 


F 


H 


H 


3 


4.02 


489.1 


325 


CF 3 


H 


H 


CH 3 


H 


H 


3 


4.69 


485.3 


326 


CF 3 


H 


H 


H 


H 


H 


3 


4.00 


471.1 


327 


CF 3 


H 


H 


Et 


H 


H 


2 


4.04 


485.3 


328 


CF 3 


H 


H 


Et 


H 


CH 3 


3 


4.50 


513.2 


329 


CF 3 


H 


H 


Et 


H 


CH 3 


2 


AAA 


499.1 


330 


H 


H 


CF 3 


CH3O 


F 


H 


3 


3.38 


519.1 


331 


H 


H 


CF 3 


CH3O 


CH 3 0 


H 


3 


3.02 


531.1 


332 


H 


H 


CF 3 


-OCH2O- 


H 


3 


3.23 


515.1 


333 


H 


H 


CF 3 


F 


H 


H 


3 


3.46 


489.1 


334 


H 


H 


CF 3 


CH 3 


H 


H 


3 


3.37 


485.2 


335 


H 


H 


CF 3 


H 


H 


H 


3 


3.31 


471.2 
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Ex. 
No. 


R 3 * 1 


R 3 " 2 


R 3 " 3 






R 5 


n 


LC-MS 

RT 
(min) 


LC-MS 
[M+H] + 


336 


F 


H 


CN 


Et 


H 


CH 3 


3 


3.86 


488.3 


337 


H 


CH 3 


CN 


Et 


H 


CH 3 


3 


3.78 


484.4 


338 


H 


CH 3 


CN 


CH 3 Q 


H 


CH 3 


3 


3.54 


486.4 



[473] 


Table 13b 

IUPAC Names for Compounds in Table 13a 


Ex. No. 


IUPAC Name 


321 


2-[(1S)-5-(3-{[6-(3-fluoro-4-methoxyphenyl)-3-(trifluoromethylK2-pyridyl)] 
amino}propoxy)indanyl]acetic acid 


322 


2-[(1S)-5-(3-{[6-(3 l 4-dimethoxyphenyl)-3-(trifluoromethyl)(2-pyridyl)]amino} 
propoxy)indanyl]acetic acid 


323 


2-[(1S)-5-(3-{[6-(2H-benzo[3,4-d]1,3-dioxolan-5-yl)-3-(trifluoromethyl)(2- 
pyridyl)]amino}propoxy)indanyl]acetic acid 


324 


2-[(1S)-5-(3-{[6-(4-fluorophenyl)-3-(trifluoromethyl)(2-pyridyl)]amino}propoxy) 
indanyl]acetic acid 


325 


2-[(1S)-5-(3-{[6-(4-methylphenyl)-3-(trifluoromethyl)(2-pyridyl)]amino}propoxy) 
indanyl]acetic acid 


326 


2-[(1S)-5-(3-{[6-phenyl-3-(trifluoromethyl)(2-pyridyl)]amino}propoxy)indanyl] 
acetic acid 


327 


2-[(1S)-5-(2-{[6-(4-ethylphenyl)-3-{trifluoromethyl)(2-pyridyl)]amino}ethoxy) 
indanyQacetic acid 


328 


2-[(1S)-5-(3-{[6-(4-ethylphenyl)-3-(trifluoromethyl)(2-pyridyl)]methylamino} 
propoxy)indanyl]acetic acid 


329 


2-[(1S)-5-(2-{[6-{4-ethylphenyl)-3-(trifluoromethyl)(2-pyridyl)]methylamino} 
ethoxy)indanyl]acetic acid 


330 


2-[(1S>5-(3-{[6-(3-fluoro-4-methoxyphenyl)-5-(trifluoromethyl)(2-pyridyl)] 
amino}propoxy)indanyl]aceticacid 
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331 


24(1S>5-(3HI6-(3 > 4<limethoxyphenyl)-5-(trif!uoromethyl)(2-pyridyl)^ 
propoxy)indanyl]acetic acid 


332 


2-[(1 S)-5-(3-{[6-(2H-benzo[3,4-d]1 ,3-dioxolan-5-yl)-5-(trifluoromethyl)(2- 
pyridyl)]amino}propoxy)indanyl]acetic acid 


333 


2-[(1S)-5-(3-{[6-(4-fIuorophenyl)-5-(trifIuoromethyl)(2-pyridyl)]am 
indanyljacetic acid 


334 


2-[(1S>5-(34[6-(4-methylphenyi)-5-(t^ 
indanyljacetic acid 


335 


2-[(1S)-5^3^6-phenyl-5-(trifluoromethyl)(2-pyridyl)]amino}propoxy)indanyl] 
acetic acid 


336 


2-[(1S>5-(3^5-cyano^-(4^thy!phenyl)-3-fluoro(2-pyridyl)]methylamino} 
propoxy)indanyl]acetic acid 


337 


2-[(1S)-5-(34[5-cyano-6-(4^thylphenylH-methyl(2-pyridyl)]methylamino} 
propoxy)indanyl]acetic acid 


338 


2-[(1S)-5-(3^5-cyano^-(4-methoxyphenylH-methyl(2-pyridyl)]methyl 
amino}propoxy)indanyl]acetic acid 



[474] Example 339 

Preparation of 3-r(2K:hlorO"5-methvl-4--pvrirnidinvl)amino1-1-propanol 



H 

[475] To a solution of 2 f 4-dichloro-5-methylpyrimidine (8.00 g, 49.1 mmol) and 3-amino- 
1-propanol (4.50 mL, 58.9 mmol) in ethanol (200 mL) was added sodium carbonate (26.0 
g, 245 mmol). The solution was vigorously stirred at rt for 24 h. The mixture was filtered 
over Celite® and the filtrate concentrated under reduced pressure. The resulting solid 
was triturated with Et 2 0 to give the product as a white solid (9.80 g, 99 %). 1 H NMR (400 
MHz, CDCI 3 ) 8 1.86 (qt, 2H), 2.00 (s, 3H), 3.55 (t, 2H), 3.64 (t, 2H), 4.92 (broad, 2H), 
7.68 (s, 1H). 
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[476] 



Example 340 



Preparation of A/-ra-irtert-butvlfdimethvnsilvllQXV>propvn-2-chloro-5-methvl-4 

pyrimidinamine 



[477] To a solution of 3-[(2-chloro-5-methyl-4-pyrimidinyl)amino]-1-propanol (Example 
339, 5.00 g, 24.8 mmol) in CH 2 CI 2 (90 mL) was added EfeN (3.80 mL, 27.3 mmol), 
followed by ferf-butylsilylchloride (4.1 1 g, 27.3 mmol) and DMAP (60.0 mg, 0.50 mmol). 
The solution was stirred for 18 h at rt, and then diluted with brine. The aqueous phase 
was extracted with CH 2 CI 2 . The combined organic layers were dried (Na 2 S0 4 ), filtered, 
and then concentrated under reduced pressure to yield the product (6.85 g, 87 %) as a 
colorless oil that solidified upon standing. 1 H NMR (400 MHz, CDCI 3 ) 5 0.00 (s, 6H), 0.81 



(s, 9H), 1.75 (qt, 2H), 1.85 (s, 3H) f 3.52 (q, 2H), 3.72 (t, 2H), 5.74 (broad, 1H), 7.64 (s, 
1H). 



Preparation of 3-r(2-chloro-5-methvl-4-pyrimidinvl)(methvnamino1-1-propanol 



[479] To a solution of A/-(3-{[tert-butyl(dimethyl)silyl]oxy}propyl)-2-chloro-5-methyl-4- 
pyrimidinamine (Example 340, 5.00 g, 15.8 mmol) in DMF (60 mL) was added 
portionwise NaH (0.95 g, 60% dispersion in mineral oil, 23.7 mmol) [H 2 evolution]. The 
heterogeneous mixture was stirred for 30 min, then iodomethane (1.97 mL, 31.7 mmol) 
was added. After 3 h of stirring at rt, the excess NaH was quenched by the slow addition 
of a saturated solution of NH 4 CI [H 2 evolution]. The product was extracted with Et 2 0. 
The combined organic layers were then dried (Na 2 S0 4 ), filtered, and concentrated under 
reduced pressure. The residue was purified using a pad of silica gel (3:1 hexanes/ 
EtOAc) and the desired fractions were concentrated under reduced pressure. The 
resulting silyl derivative was dissolved in a mixture of ethanol (46 mL) and HCI (4.2 mL of 
a 2 N aqueous solution), and stirred at rt until the reaction was complete (6-10 h). The 
reaction mixture was then concentrated under reduced pressure, diluted with EtOAc, and 
washed with a saturated solution of NaHCO a and brine. The organic layer was dried 




CI ^ IST^ N "^^OTBS 
H 



[478] 



Example 341 



CI 




Me 
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(MgS0 4 ), filtered, and concentrated under reduced pressure. The residue was purified by 
silica gel chromatography (3:1 hexanes/EtOAc) to yield the title compound (1.22 g, 62%). 
1 H NMR (400 MHz, CDCI 3 ) 5 1.83 (qt, 2H), 2.32 (s, 3H), 3.19 (s, 3H), 3.56 (t, 2H), 3.69 (t, 
2H), 7.70 (s, 1H). 



[481] To a solution of 3-[(2-chloro-5-methyl-4-pyrimidinyl)(methyl)amino]-1-propanol 
(Example 341, 785 mg, 3.64 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1- 
yl]acetate (Example 6, 401 mg, 1.82 mmol) in THF (17 mL) were added PPh 3 (954 mg, 
3.64 mmol) and ADDP (918 mg, 3.64 mmol). The reaction mixture was vigorously stirred 
at rt for 24 h after which additional PPh 3 (954 mg, 3.64 mmol) and ADDP (918 mg, 3.64 
mmol) were added. After an additional 24 h, the reaction mixture was concentrated under 
reduced pressure and the residue was purified by silica gel chromatography (3:1 
hexanes/EtOAc) to give the product (586 mg, 77%) as a colorless oil. 1 H NMR (400 MHz, 
CDCI 3 ) 8 1.26 (t, 3H), 1.71-1.76 (m, 1H), 2.06-2.11 (m, 2H), 2.26 (s, 3H), 2.34- 2.42 (m, 
2H), 2.67-2.88 (m, 3H), 3.15 (s, 3H), 3.49-3.50 (m, 1H), 3.70 (t, 2H), 3.94 (t, 2H), 4.13 (q, 
2H), 6.64 (d, 1H), 6.70 (s, 1H), 7.02 (d, 1H), 7.75 (s, 1H). 

[482] Example 343 

Preparation of ethyl ((1S)-5-(3-rr2-f4-ethvlphenvl)-5-methvl-4- 
pyrimidinvn(methvnamino1propoxv>-2,3--dihvdro-1H-inden-1«vnacetate 

^CQ 2 Et 



[483] To a mixture of toluene (12 mL) and 1,4-dioxane (2.5 mL) were added ethyl ((1S)- 
5-{3-[(2-chloro-5-methyl-4-pyrimidinyl)(methyl)amino]propoxy}-2 J 3-dihydro-1H-inden-1- 
yl)acetate (Example 342, 205 mg, 0.49 mmol), 4-ethylphenyl boronic acid (294 mg, 1 .96 
mmol), and PdCI 2 (dppf).CH 2 CI 2 (35.9 mg, 0.05 mmol). A flow of argon was passed 



[480] 



Example 342 



Preparation of ethyl f(1S)-5-^3-f(2-chloro-5-methvl-4- 
pvrimidinvn(methvl)amino1propoxv>-2.3-dihvdro-1H-inden-1-vnacetate 




Me 
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through the reaction mixture for 30 min, then Na 2 C0 3 (2.45 mL, 4.91 mmol, 2 M aqueous 
solution) was added, and the reaction was stirred at 75°C for 18 h. After cooling to rt, the 
reaction mixture was diluted with EtOAc, and washed with a saturated aqueous solution 
of NaHC0 3 . The organic layer was then dried (Na 2 S0 4 ), filtered, and then concentrated 
under reduced pressure. The residue was purified by silica gel flash chromatography (4:1 
hexanes/EtOAc) to provide the product (140 mg, 59%) as a colorless oil. 1 H NMR (400 
MHz, CDC! 3 ) 5 1.26-1.32 (m, 6H), 1.73-1.80 (m, 1H), 2.16-2.19 (m, 2H), 2.33 (s, 3H), 
2.35- 2.42 (m, 2H), 2.67-2.88 (m, 5H), 3.22 (s, 3H), 3.51-3.55 (m, 1H), 3.79 (t, 2H), 4.00 
(t, 2H), 4.19 (q, 2H), 6.69 (d, 1H), 6.75 (s, 1H), 7.04 (d f 1H), 7.26 (d, 2H), 8.08 (s, 1H), 
8.30 (d, 2H). 

[484] Example 344 

Preparation of ((1S)"5-f3-rr2-(4-ethvlphenvn-5-methvl-4- 
pvrimidinvn(methvnaminolpropoxv>-2.3-dihvdro-1H--inden-1-vl)acetic acid 



[485] To a solution of ethyl ((1S)-5-{3-[[2-(4-ethylphenyl)-5-methyl-4-pyrimidinyl](methyl) 
amino]propoxy}-2,3-dihydro-1H-inden-1-yl)acetate (Example 343,140 mg, 0.290 mmol) in 
a mixture of THF (5 mL), water (5 mL), and EtOH (2.5 mL) was added LiOH (27.5 mg, 
1.15 mmol). After vigorously stirring for 24 h, the reaction mixture was acidified to pH ~5 
using HCI (1 N aqueous solution) and extracted with CH 2 CI 2 . The combined organic 
layers were dried (Na 2 S0 4 ), filtered, and then concentrated under reduced pressure to 
give the product (1 1 8 mg, 89 %) as a white foam. 1 H NMR (400 MHz, acetone-c/ 6 ) 5 1 .26 
(t, 3H), 1.70-1.76 (m, 1H), 2.18-2.21 (m, 2H), 2.37 (s, 3H), 2.33-2.42 (m, 2H), 2.67-2.85 
(m, 5H), 3.28 (s, 3H), 3.44-3.45 (m, 1H), 3.86 (t, 2H), 4.07 (t, 2H) f 6.71 (d, 1H), 6.78 (s, 
1H), 7.12 (d, 1H), 7.27 (d, 2H), 8.08 (s t 1H), 8.35 (d, 2H); LC-MS: RT = 2.53 min, (M+H) + 
460.4. 
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[486] Example 345 

Preparation of ethvl aiS)-5-l3-rr2-(3-methoxvphenoxv)-5-methvM- 
Pvrimidinvnfmethvnamino1propoxvV2,3^ihvdro-1/-y-inden-1-vnacetate 

^COaEt 




Me 



[487] To a suspension of K 2 C0 3 (132 mg, 0.96 mmol) in DMF (5 mL) was added 3- 
methoxyphenol (36 mg, 0.290 mmol), followed by the portionwise addition of ethyl ((1S)- 
5^3-[(2-chloro-5-methyM-pyrimidinyl)(methyl)amino]propoxy}-2,3^ihydro-1H-inden-1- 
yl)acetate prepared in Example 342. The reaction mixture was stirred at 80°C for 48 h, 
and then concentrated under reduced pressure. The residue was purified by silica gel 
flash chromatography to yield the title compound (56.5 mg, 47 %) as a yellow oil. 1 H 
NMR (400 MHz, CDCI 3 ) 5 1.29 (t, 3H), 1.71-1.83 (m, 1H), 2.02 (m, 2H), 2.28 (s, 3H), 
2.35-2.47 (m, 2H), 2.75 (dd, 1H), 2.79-2.96 (m, 2H), 3.15 (s, 3H), 3.49-3.57 (m, 1H), 3.56- 
3.61 (m, 2H), 3.78 (s, 3H), 3.81 (t, 2H), 4.19 (q, 2H), 6.64 (dd, 1H), 6.69-6.78 (m, 3H), 
7.05 (d, 1H), 7.21-7.27 (m, 2H), 7.80 (s, 1H); LC-MS: RT = 2.85 min, (M+H)+ 506.3. 

[488] Example 346 

((1S)-5-|3"rr2-(3-methoxvphenoxv)-5-methvl-4-vrimidinvn(methvnamino1propoxv>- 
2.3-dihvdro-1H-inden-1-yl)acetic acid 




Me 

[489] To a solution of ethyl ((1S)-5-{3-[[2-(3-methoxyphenoxy)-5-methyl-4-pyrimidinyl] 
(methyl)amino]propoxy}-2,3-dihydro-1H-inden-1-yl)acetate (Example 345, 29 mg, 0.057 
mmol) in a mixture of THF (2 mL), water (2 mL), and ethanol (2 mL) was added LiOH (5.7 
mg, 0.23 mmol), and the mixture was agitated in an orbital shaker for 16 h. The reaction 
mixture was washed with Et 2 0, then acidified to pH 5 using HCI (1 N aqueous solution). 
The aqueous phases was extracted with EtOAc, and the combined organic phases were 
dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The residue was 
purified by silica gel flash chromatography (1:1 hexanes/EtOAc) to provide the title 
compound (20.5 mg, 74 %) as a white solid). 1H NMR (400 MHz, CDCI 3 ) 8 1.75-1.86 (m, 
1H), 1.93-2.01 (m, 2H), 2.29 (s, 3H), 2.38-2.62 (m, 2H), 2.79 (dd, 1H), 2.81-2.98 (m, 2H), 
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3.15 (s, 3H), 3.50-3.60 (m, 3H), 3.77 (s, 3H), 3.78 (q, 2H), 6.62 (dd. 1H), 6.67-6.76 (m, 
4H), 7.09 (d, 1H), 7.21-7.28 (m, 2H) t 7.82 (s, 1H); LC-MS: RT = 2.39 min, (M+H) + 478.5. 
[490] By using the methods described above for Examples 339-346 and by substituting 
the appropriate starting materials, compounds of Formula (Ixx) and (lyy), listed in Table 
14a and Table 15a below, were similarly prepared. 
[491] Table 14a 

0 2 H 



^3-3-2 

(IXX) 



Ex. 
No. 


R 2 


R 31 


R 3 " 2 


R 3 " 3 " 1 


R 3 " 3 ' 2 


R 3 " 3 " 3 


LCMS 
(M+H) 


RT 

(min) 


347 


H 


H 


H 


H 


H 


Me 


432.2 


2.41 


348 


H 


H 


H 


H 


H 


Et 


446.4 


2.27 


349 


H 


H 


H 


H 


H 


F 


436.3 


2.27 


350 


H 


H 


H 


H 


-O-CHz-O- 


462.3 


2.25 


351 


H 


H 


H 


H 


H 


EtO 


462.3 


2.50 


352 


H 


H 


H 


H 


H 


MeO 


448.4 


2.30 


353 


H 


H 


H 


H 


MeO 


MeO 


478.4 


2.20 


354 


H 


H 


H 


H 


H 


Ac 


460.3 


2.31 


355 


H 


Me 


H 


H 


H 


F 


450.2 


2.44 


356 


H 


Me 


H 


H 


-O-CHz-O- 


476.3 


2.43 


357 


H 


Me 


H 


H 


H 


MeO 


462.3 


2.44 


358 


H 


Me 


H 


H 


H 


Me 


446.4 


2.38 


359 


H 


Me 


H 


H 


H 


t-Bu 


488.5 


2.64 


360 


H 


Me 


H 


H 


F 


Me 


464.4 


2.43 


361 


H 


Me 


H 


H 


EtO 


H 


476.4 


2.41 
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Ex. 
No. 


R 2 


R 3 " 1 


R 3 " 2 


R 3 " 3 ' 1 


R 3 - 3 " 2 


R 3 " 3 " 3 


LCMS 
(M+H) 


RT 
(min) 


362 


H 


Me 


H 


H 


MeO 


MeO 


492.4 


2.27 


363 


H 


Me 


H 


H 


Me 


Me 


460.3 


2.46 


364 


H 


Me 


H 


H 


H 


/-Pr 


474.5 


2.56 


365 


H 


Me 


H 


H 


H 


EtO 


476.4 


2.43 


366 


H 


Me 


H 


H 


H 


Ac 


474.3 


2.25 


367 


H 


Me 


H 


H 


H 


H 


432.4 


2.27 


368 


H 


Me 


H . 


H 


Me 


H 


446.3 


2.38 


369 


H 


Me 


H 


H 


CI 


H 


466.4 


3.18 


370 


H 


Me 


H 


H 


H 


CI 


466.3 


2.43 


371 


Me 


Me 


H 


H 


H 


Et 


474.5 


2.59 


372 


Me 


Me 


H 


H 


H 


MeO 


476.5 


2.44 


373 


Me 


Me 


H 


H 


H 


CI 


480.4 


2.55 


374 


Me 


Me 


H 


H 


-O-CHa-O- 


490.5 


2.40 


375 


H 


F 


H 


H 


H 


MeO 


466.4 


2.57 


376 


H 


F 


H 


H 


H 


CF 3 


504.4 


3.58 


377 


H 


F 


H 


H 


H 


*-Pr 


478.4 


3.01 


378 


H 


F 


H 


H 


H 


Ac 


478.4 


3.00 


379 


H 


F 


H 


H 


H 


CI 


470.3 


3.28 


380 


H 


F 


H 


H 


H 


H 


436.2 


2.88 


381 


H 


F 


H 


H 


H 


CF 3 0 


520.2 


3.64 


382 


H 


F 


H 


H 


H 


EtO 


480.3 


2.83 


383 


H 


F 


H 


H 


H 


Me 


450.2 


2.93 


384 


H 


F 


H 


H 


H 


F 


454.2 


3.20 


385 


H 


F 


H 


H 


H 


Et 


464.3 


3.06 


386 


H 


F 


H 


H 


-O-C 


Hz-O- 


480.4 


2.66 
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Ex. 
No. 


R 2 


R 3 - 1 


R 3 * 2 


R 3 - 31 


R 3 - 3 - 2 


R 3 - 3 " 3 


LCMS 
(M+H) 


RT 
(min) 


387 


H 


Et 


H 


H 


H 


F 


464.3 


2.49 


388 


H 


Et 


H 


H 


H 


Et 


474.5 


2.61 


389 


H 


Et 


H 


H 


-O-CHz-O- 


490.4 


2.43 


390 


H 


H 


Me 


H 


H 


Et 


460.3 


2.56 


391 


H 


H 


Me 


H 


H 


/-Pr 


474.3 


2.62 


392 


H 


H 


Me 


H 


H 


EtO 


476.3 


2.53 


393 


H 


H 


Me 


H 


H 


Cyclohexyl 


514.4 


2.97 


394 


H 


H 


Me 


H 


H 


n-butyl 


488.6 


2.69 


395 


H 


H 


Me 


H 


H 


Me 


448.3 


2.46 


396 


H 


H 


Me 


H 


H 


f-Bu 


448.3 


2.30 


397 


H 


H 


Me 


H 


H 


Ac 


474.3 


2.30 


398 


H 


H 


Me 


H 


-OCH2-O- 


476.3 


2.36 


399 


H 


H 


Me 


H 


H 


F 


450.4 


2.29 


400 


H 


H 


Me 


F 


H 


H 


450.4 


2.22 



[492] 


Table 14b 

IUPAC Names for Compounds in Table 14a 


Ex. No. 


IUPAC Name 


347 


2-[( 1 S)-5-(3^[2-(4-methy1phenyl)py^ 
indanyl]acetic acid 


348 


2-[(1 S)-5-(34[2-(4^thy!ph 
indanyl]acetic acid 


349 


2-[(1S)-5-(3H;[2^4-fluorophenyl)pyrimidin^-yi]methylamino}propoxy) 
indanyljacetic acid 


350 


2-((1S)-5434(2-(2H-benzo[3^d]1,3-dioxolan-5-yl)pyrimidin^yl)methyl 
amino]propoxy}indanyl)acetic acid 
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351 


2-[(1S)-5^3^[2^4^thoxyphenyl)pyrimidin^yl]methylamino}propoxy) 
indanyl]acetic acid 


352 


2-[(1S)-5^3-{[2-(4-methoxyphenyl)pyrimidin^yl]methylamino}propoxy) 
inrianvilacetic acid 


353 


2-[(1S)-5-(3^2-(3,4KJimethoxyphe^^ 


354 


2-[(1S)-5-(34[2-(4-acetylphenyl^^ 

iMQal Iy IJautitlO dUlU 


355 


2-[(1S)-5^3^[2-(4-fluorophenyl)-5-methylpyrimidin^yl]me 
inoanyijaceuc acia 


356 


2-((1S)-5^3-[(2-(2H-benzo[3,4Hj]13<lioxolan-5-yl)-5-methylpyrimidin^ 
rnBinyiarninojpropoxy/inaanyijac auia 


357 


2-[(1S)-5-(34[2-(4-methoxyphenyl>5-methylpyrimidin-4-yl]meth 
propoxyjinaanyijaceuc acta 


358 


2^(1S)-5-(3^methyl[5-methyl-2-(4-^^ 
propoxy^inaanyijaceuc aciu 


359 


2-{(1S)-543-({2-[4-(tert-butyl)pte^ 
propoxyjinaanyi/cioeiio caoiu 


360 


2-[(1S)-5-(34[2-(3-fIuoro^-methylphenyl)-5-methylpyrimidin^yI]meth 

pi upuAyjn iudi iy ijctL/t?iio auu 


361 


2-[(1S)-5-(3^2-(3-ethoxyphenyI)-5-m^ 

pi ujJUA.y y 1 1 lucai lyijciwOiio ciwiu 


362 


2-[(1S)-5^34[2-(3,4<limethoxyphenyl^5-methylpyrimidin^-yl]meth 
nronoyvMndanvllacetic acid I 


363 


2-[(1S)-5-(34[2-(3 l 4^imethylphenyl)^^ i 
propoxy)indanyl]acetic acid 


364 


2^( 1 S)-5-[3-(methyl{5-methyl-2-[4-(methylethyl)phenyl]pyrim 
propoxy]indanyl}acetic acid 


365 


2-[( 1 S)-5-(34I2-(4-ethoxyphenyl)-5-methylpyrimidin^yl]methyiam'm 
propoxy)indanyl]acetic acid 
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366 


2-[( 1 S)-5^34[2-(4-acetylphenyl)-5-m 

yji ujjuAy iuai ly ijaoc uo aoiu 


367 


2-((1S)-5-{3-[methyi(5-methyl-2-pheny^ 


368 


2-[(1S)-5^3^methyI[5-methyl-2^ 
propoxyyinaanyijaceiic acia 


369 


2-[( 1 S)-5-(34[2^3-chlorophenyl)-5-methylpyrimidin^-yl]methylam 
propoxyjinoanyijacsiic acia 


370 


2-[(1S)-5-(3-{[2-(4-chiorophenyl)-5-methylpyrimidin^-yl]methylam 
propoxy)indanyl]acetic acid 


371 


(2S)-2-[(1S)-5-(34[2-(4^thylphenyl)-5-m 
pro poxy )indanyl] propanoic acid 


372 


(2S)-2-[(1S)-5-(34[2^4-methoxyphe^ 
propoxy)indanyl]propanoic acid 


373 


(2S)-24(1S)-5-(3-{[2-(4-chlorophenyl)-5-methylpyrimidin^-yl]m 
propoxy)indanyl]propanoic acid 


374 


(2S)-2^(1 S)-543-[(2-(2H-be^ 
yl)methyIamino]propoxy}indanyl)propanoic acid 


375 


2-[(1S)-5-(3^5-fluoro-2-(4-methoxyphenyl)pyrimidin^-yl]methyiamin 
propoxyjinaanyijacenc acia 


376 


2-{(1S)-5-[3-({5-fluoro-2-[4-(trifIuor^^ 
aiTiino opoxyjiriuanyi/aOcuc aciu 


377 


2-{(1S)-5-[3-({5-fluoro-2-[4-(methyleto^^ 

\J\ UfJUXyjII lUdl lylyclL.c;LlLf aUlU 


378 


2-[(1S)-5-(3-{[2-(4-acety!phenyl^ 
indanyljacetic acid 


379 


2-[(1S)-5-(3^2-(4-chlorophenyl)-5-fluoropyrimidin^-yl]methylamino} 
propoxy)indanyl]acetic acid 


380 


((1 S)-5-{3-[(5-fluoro-2-phenyM-py 
dihydro-1H-inden-1-yl)acetic acid 
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381 


2^0 S)-5-[3-({5-fluoro-2~[4^trifl^^ 
amino)propoxy]indanyl}acetic acid 


382 


2^(1S)-5434[244-ethoxyphenyl)-5-fluoropyrimidin^-yl]methylamino} 
DrODOxvVmdanvllacetic acid 


383 


2-[(1S)-5^3-{[5-fluoro-2^4-methylphenyl)pyrimidin^-yl]methylami^ 
nroDOXv^indanvIlacetir arid 


384 


2-[(1S)-5434[5-fluoro-2^4-fluorophenyl)pyrimidin^yl]methylamino} 

yji \jfjyjAk.y jii ividi ly ijdirciio duu 


385 


24(1S)-5^3-{[2^4^thylphenyI)-5-fI^ 

jji u[JUA.y ju iudi ly ijdUcLio doiu 


386 


2-((1 SJ-^S^^H-benzop^ll ,3-dioxoian-5-yl)-5-fluoropyrimidin-4-yl) 
rnetnyioiiiiriojpr opoAy/ii iucn lyi jducuo doiu 


387 


((1S)-543^[5^thyl-2^4-fluorophen^^ 

o^j ii lyu i {J i n il iuci i i y i j& lj o ooiu 


388 


24(1S)-543-{[5^thyl-2^4-ethyiphenyl)pyrimidin-4-yl]methy1amino}propoxy) 

IllUdl lyijctUfcJllO ctoiu 


389 


2^(1S)-5434(2^2H-benzo[3 l 4-d]1,3<lioxolan-5-yl)-5^thylpyrimidin^ 

1 1 lt3U lyidl Mil 1U||JI UJJUAy/Jl lUdl lyijdbCUO dOlU 


390 


((1 S)-543-n2^4-ethyiphenyl)^-m 

ii ly vji \j i i i i i luui i i y I yducuu awiu 


391 


2^(1S>-5-[34methyl{6-methyl-2-[44methylethyl)phenyl]pyrim 

nrnnnwlinrlflnvl^flfiptin acid 

yji vj wAi.y j 1 1 lucti iy ijaocuu auiu 


392 


2^(1 S)-5-(3^[2^4-ethoxyphenyl 
DroDoxv)indanvllacetic acid 


393 


24(1S)-5^34[2^4-cyclohexylphenyl)-6-m 
propoxy)indanyl]acetic acid 


394 


2-[(1S)-5-(34[244-butylphenyl)^- 
propoxy)indanyl]acetic acid 


395 


24(1S)-5434methyl[6-methyl-2^4-methylphenyl)pyrimidin^y^ 
propoxy)indanyl]acetic acid 
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396 


2^(1 S)-543-({2-[4^tert-butyl)pte^ 
propoxy]indanyl}acetic acid 


397 


2-[(1 S)-5^3^2-(4-acetylphenyl)^-methy(pyrimidin^yl]methylam 
propoxy)indanyl]acetic acid 


398 


2-((1 S)-5-{3-[(2-(2H-benzo[3,4-d]1 ,3-dioxolan-5-yl)-6-methyipyrimidin-4-yl) 
methyiamino]propoxy}indanyl)acetic acid 


399 


2-[(1S)-5-(3^2-(4-fluorophenyI)-6-methylpyrimidin^-yl]methyiamino} j 
propoxy)indanyl]acetic acid 


400 


2-[(1S)-5-(34[2-(2-fIuorophenyl)-6-methylpyrimidin^-yl]methylam 
indanyl]acetic acid 


[493] 


Table 15a 




C0 2 H 



(lyy) 



Ex. No. 


R* 1 


R 3-3 


LCMS 
(M+H) 


RT 
(min) 


401 


H 


CI 


390.3 


3.46 


402 


Me 


3-thienyl 


438.3 


2.25 


403 


Me 


4-MeO-Ph-O 


478.5 


2.35 


404 


Me 


4-F-Ph-O 


466.4 


2.41 


405 


Me 


3-F-Ph-O 


478.5 


2.39 ! 


406 


H 


2-benzofuryl 


458.3 


2.45 


407 


F 


2-benzofuryl 


476.4 


3.10 
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[494] 


Table 15b 

IUPAC Names for Compounds in Table 15a 


Ex. No. 


IUPAC Name 


401 


((1S)-5^3-[(2-chIoro^-pyrimidinyl)(meth^^ 

inHi=»n-1-\/l^flriPtici acid 


402 


2-((1S)-543-[methyl(5HTiethyl-2-(3^ 

lllLldi lyiydOtJUU dOlU 


403 


((1S)-543-[[2-(4-methoxyphenoxy)-5-methyl^pyrimidinyl](methyl)ami 

propuAy/"^ f o-uiiiyuiu~ in~iiiuoN~ i-yi/dL/cuo doiu 


404 


((1S)-543-[[2-(4-fIuorophenoxy)-5-methyM-pyrimidinyl](methyl)amm 
propoxyz-^jO-ainyaro- iri-inaen- i-yijacsuc acta 


405 


((1S)-5^3-|I2-(3-methoxyphenoxy)-5-methyW-pyrimidinyl](methyl) 

ai i in upuAjrj^/i,u uiiiyvjiu in 11 iuci i i y i ya vc n o a^iu 


406 


2^(1S)-543-[(2-benzo[d]furan-2-ylpyrimidin^-yl)methylamino]propoxy} 
indanyl)acetic acid 


407 


2-((1S)-5^3-[(2-benzo[d]furan-2-yl-5-fluoropyrimidin^-yI)methy!amino] 
propoxy}indanyl)acetic acid 



[495] Example 408 

Preparation of ethyl ((1S)-5-(3-r(2-chloro-5-methvl-4-pvrimidinvl)amino1propoxv>- 

2,3-dihvdro-1H-inden-1-vl)acetate 

^COzEt 




[496] To a solution of 3-[(2KJhloro-5-methyl-4-pyrimidinyl)amino]-1-propanol (Example 
339, 1.77 g, 8.81 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate 
(Example 6, 970 mg, 8.81 mmol) in THF (33 mL) were added PPh 3 (2.31 g, 8.81 mmol) 
and ADDP (2.22 g, 8.81 mmol). The reaction mixture was vigorously stirred at rt for 24 h, 
after which additional amounts of PPh 3 (2.31 g, 8.81 mmol) and ADDP (2.22 g, 8.81 
mmol) were added. After an additional 24 h, the reaction mixture was diluted with 
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hexanes, filtered through Celite®, and the filtrate concentrated under reduced pressure. 
The residue was then purified by silica gel chromatography (2:1 to 1:1 hexanes/EtOAc) 
to give the product (1.70 g, 99%). 1 H NMR(400 MHz, CDCI 3 ) 6 1.29 (t, 3H), 1.75-1.80 
(m, 1H), 2.02 (s, 3H), 2.12-2.18 (m, 2H), 2.38-2.46 (m, 2H), 2.72 (dd, 1H), 2.84-2.2.92 
(m, 2H), 3.52-3.55 (m, 1H), 3.73 (q, 2H), 4.13 (t, 2H), 4.18 (q, 2H), 6.70 (d, 1H), 6.77 (s, 
1H), 7.08 (d, 1H), 7.78 (s, 1H). 

[497] Example 409 

Preparation of ethyl f(1S)-5-f3-r(2"Chloro-5-methvl"4- 
Pvrimidinvl)(propvl)amino1propoxv>-2.3-dihydro-1H-inden-1-vnacetate 

^COsEt 



[498] To a solution of ethyl ((1S)-5-{3-[(2-chloro-5-methyi-4-pyrimidinyl)amino]propoxy}- 
2,3-dihydro-1H-inden-1-yl)acetate (Example 408, 800 mg, 0.25 mmol) in DMF (20 mi_) 
was added portion wise NaH (118 mg, 2.97 mmol, 60% dispersion in mineral oil) [H 2 



mL, 3.96 mmol) was added. After 18 h of stirring at rt, the excess NaH was quenched by 
the slow addition of brine (40 mL) [H 2 evolution]. The product was then extracted with 
Et 2 0. The combined organic layers were dried (Na 2 S0 4 ), filtered, and then concentrated 
under reduced pressure. The residue was purified by silica gel chromatography (4:1 
hexanes/EtOAc) to yield the product (403 mg, 46 %). 1 H NMR (400 MHz, CDCI 3 ) 8 0.93 
(t, 3H), 1.30 (t, 3H), 1.65 (t, 2H), 1.74-1.79 (m, 1H), 2.06-2.11 (m, 2H) 2.27 (s, 3H), 2.37- 
2.45 (m, 2H), 2.70-2.74 (dd, 1H), 2.84-2.91 (m, 2H), 3.45-3.55 (m, 3H), 3.73 (t, 2H), 3.97 
(t, 2H), 4.16 (q, 2H), 6.68 (d, 1H), 6.6.74 (s, 1H), 7.05 (d, 1H), 7.79 (s, 1H). 




Me 



evolution]. The heterogeneous mixture was stirred for 30 min, then iodopropane (0.39 
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[499] Example 410 

Preparation of ((lS)-543-rr2-(4-ethvlphenvn-5-methvl-4- 
Pvrimidinvn(pro pvnamino1propoxv>-2 < 3-dihvdro-1HHnden-1-v[)acetic acid 

^COgH 

Co 



[500] To a mixture of toluene (2.8 mL) and 1,4-dioxane (0.56 mL) were added ethyl 
((1S)-5-{3-[(2-chloro-5-methyl-4-pyrim^ 

1-yl)acetate (Example 409, 50 mg, 0.1 1 mmol), 4-ethyIphenyl boronic acid (67.3 mg, 0.45 
mmol), and PdCI 2 (dppf).CH 2 CI 2 (8.2 mg, 0.01 mmol). A flow of argon was passed 
through the reaction mixture for 30 min, then Na 2 C0 3 (0.56 mL, 1.12 mmol, 2 M aqueous 
solution) was added, and the reaction was stirred at 75°C for 18 h. The reaction mixture 
was cooled to rt, and then concentrated under reduced pressure. The residue was partly 
purified by preparative HPLC. The resulting crude ester was dissolved in a mixture of 
THF (2 mL), water (2 mL), and EtOH (1.0 mL), and then LiOH (24.2 mg, 1.01 mmol) was 
added. The reaction mixture was vigorously stirred for 18 h, acidified to pH ~5 using HCI 
(1N aqueous solution), and the aqueous phase was extracted with CH 2 CI 2 . The 
combined organic phases were dried (Na 2 S0 4 ), filtered, and concentrated under reduced 
pressure to give the product (11.5 mg, 21 %). 1 H NMR(400 MHz, CDCI 3 ) 5 0.93 (t, 3H), 
1.27 (t, 3H), 1.69 (q, 2H), 1.76-1.81 (m, 1H), 2.13-2.16 (m, 2H) 2.30 (s, 3H), 2.40-2.51 (m, 
2H), 2.68-2.85 (m, 5H), 3.47-3.55 (m, 3H), 3.80 (t, 2H), 3.98 (t, 2H), 6.66 (d, 1H), 6.71 (s, 
1H), 7.07 (d, 1H), 7.267 (d, 2H), 8.05 (s, 1H), 8.22 (d, 2H); LC-MS: RT = 3.38 min, (M+H) + 
488.4. 

[501] By using the methods described above for Examples 408-410 and by substituting 
the appropriate starting materials, compounds of Formula (Izz), listed in Table 16a below, 
were similarly prepared. 
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[502] Table 16a 

r3 -2 

A" 

(Izz) 



tx. 
No. 


R 5 


R 3-1 


R 3 - 2 


R 3 " 3 


i r*n/ic 

LX»IVIO 

(M+H) 


RT 
(min) 


411 


H 


H 


Ph 


H 


404.3 


2.11 


412 


H 


H 


H 


4-MePh 


418.4 


3.02 


413 


H 


Me 


H 


4-Et-Ph 


446.3 


2.46 


414 


H 


Me 


H 


4-MePh 


432.3 


2.46 


415 


H 


Me 


H 


4-MeOPh 


448.4 


2.30 


416 


H 


Me 


H 


3,4-dioxolane-Ph 


462.3 


2.25 


417 


H 


Me 


H 


3-thienyl 


424.3 


2.20 


418 


H 


Me 


H 


4-F-Ph 


436.3 


2.28 


419 


H 


Me 


H 


3-MePh 


432.3 


2.34 


420 


H 


Me 


H 


3-MeO-Ph 


448.3 


2.29 


421 


H 


Me 


H 


4-CF 3 -Ph 


486.3 


2.48 


422 


n-Pr 


Me 


H 


4-Me-Ph 


474.4 


3.29 


423 


n-Pr 


Me 


H 


4-MeO-Ph 


490.4 


3.24 


424 


n-Pr 


Me 


H 


3,4-dioxolane-Ph 


504.4 


3.20 


425 


n-Pr 


Me 


H 


3-thienyl 


466.3 


3.17 


426 


n-Pr 


Me 


H 


4-F-Ph 


478.4 


3.24 


427 


n-Pr 


Me 


H 


3-Me-Ph 


474.4 


3.29 


428 


n-Pr 


H 


H 


4-Me-Ph 


460.3 


2.65 


429 


n-Pr 


H 


H 


4-Et-Ph 


474.3 


2.77 


430 


n-Pr 


H 


H 


3,4-dioxolane-Ph 


490.3 


2.53 
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Ex. 
No. 


R 5 




R 3 " 2 


R» 


LCMS 
(M+H) 


RT 

(min) 


*K> 1 


r% Dr 


u 
n 


n 


4-MeO-Pn 


A~7G. C 

4/D.O 


O AC 


>IQO 

4o2 


A 


H 


H 


4~Et 


500.5 


2.74 


433 


Et 


Me 


H 


4-Et-Ph 


474.5 


2.61 


434 


Et 


Me 


H 


4-Me-Ph 


460.4 


2.52 


435 


Et 


Me 


H 


3,4-dioxolane-Ph 


490.4 


2.42 


436 


Ac 


Me 


H 


4-Et-Ph 


488.1 


3.35 


437 


Ac 


Me 


H 


3,4-dioxolane-Ph 


504.2 


2.92 



[503] Table 16b 

UJPAC Names for Compounds in Table 16a 



Ex. No. 


IUPAC Name 


411 


((1S)-5^3-[(6-phenyM-pyrimidin^ 
yl)acetic acid 


412 


2-[(1S)-5-(3-{[2-(4-methylphenyl)py^ 
acid 


413 


2-[(1S)-5-(3^[2-(4-ethylphenyl)-5-me 
indanyl]acetic acid 


414 


2-[(1S)-5-(3-{[5-methyl-2-(4-methylph^ 
indanyl]acetic acid 


415 


2-[( 1 S)-5-(3-{[2-(4-methoxyphenyl^ 
indanyl]acetic acid 


416 


2-((1 S)-5-{3-[(2-(2H-benzo[3,4-d]1 ,3-dioxolan-5-yl)-5-methylpyrimidin-4- 
yl)amino]propoxy}indanyl)acetic acid 


417 


2-((1S)-543-[(5-methyl-2^3-thienyl)pyrimidin^-yl)amino]propoxy}indanyl) 
acetic acid 


418 


2-[(1S)-5-(3-{[2-(4-fIuorophenyl)-5-methylpyrimidin^-yl]amino}propoxy) 
indanyl]acetic acid 


419 


2-[(1 S)-5-( 3-{[5-methyl-2-(3-methylphenyl)pyrimidin-4-yl]amino}propoxy) 
indanyljacetic acid 


420 


2-t(1S)-5^3-{[2-(3-methoxyphenyl)-5-methylpyrimidin^-yl]amino}propoxy) 
indanyl]acetic acid 
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421 


2-{(1S>5-[3^{5-methyl-2-[4-(trifluoromethyl)pheny1]pyrim 
propoxy]indanyl}acetic acid 


422 


2-[(1 S)-5-(34[5-methyl-2-(4-m 
DroDoxv^indanvllacetic acid 


423 


((1S)-543-[I2-(4-methoxyphenyl)-5-methyl^-pyrimidinyi](propyl)amino] 

DrODOXV^P 3-dihvriro-1 H-inrl^n-1-vl\ar^tir^ ar'iri 


424 


2-((1 S)-5-{3-[(2-(2H-benzo[3,4-d]l ,3-dioxolan-5-yl)-5-methylpyrimidin-4- 

vl\nronvlaminolnrnnoYv\inH»n\/l\»r*_pktir* 5»r»iH 
y i/pi vj\jy\cx\ i in lujpi upuAjf j\i iuai ly i^awiuu duiu 


425 


2-((1 S)-543-[(5-methyl-2-(3^ 

inrl^nv/nar'^tip s*f*irl 
ii iuai lyi ycii_/C no doiu 


426 


2-[(1S)-5-(3-{[2-(4-fluorophenyl)-5-methylpyrimidin^-yl]propylamino} 
pi upuAyyiriudriyijdceuu dciu 


427 


2-[(1S)-5-(3^[5-methyl-2-(3-methylpheny!)pyrimidin^yl]propylamin 
pi upuxyyinudi lyijciociio ctuiu 


428 


2-[(1S)-5-(3-{[2-(4-methylphenyl)pyrimidin^-yl]propylamino}propoxy) ■ 
inuanyijaceiic aciu 


429 


2-[( 1 S)-5-(3-{[2-(4-ethylphenyl)pyri midin-4-yl]propylamino}propoxy) 
inudi lyjjaueiio dcia 


430 


2^(1S)-5-{3-[(2-(2H-benzo[3 l 4<l]1 I 3-dioxolan-5-yl)pyrimidin^yl)propyIam 
pi upuAyju iudi lyi^dceuc aciu 


431 


2-[(1S)-5-(3^[2-(4-methoxyphenyl)pyrimidin-4-yl]propylamino}propoxy) 

II lUdl lyiJdUcMO dCIU 


432 


2-[(1S)-5-(3-{(cyclopropylmethyl)[2-(4^thylphenyl)-5-methyIpyrimidin-4- 
yijaii in iu/pi upuxy^inudi lyijdceuo dciu 


433 


2-[(1S)-5-(34ethyl[2-(4^thy!phenyl)-5-methylpyrimidin^-yl]amino}propoxy) 

II lUdl lyiJdOUlIU dUlU 


434 


[(1S)-5-(3^ethyl[5-methyI-2-(4-methy^ 
2 3-dihvdro-1H-inden-1-vllacetic acid 


435 


2-((1S)-543-t(2-(2H-benzo[3,4Hd]1 I 3-dioxolan-5-yl)-5-methylpyrimid 
yl)ethylamino]propoxy}indanyl)acetic acid 


436 


24(1S)-5-(3-{N42-(4-ethylphenyl)^^ 
propoxy)indanyl]acetic acid 


437 


[( 1 S)-5-(3-{acetyl[2-(1 ,3-benzodioxol-5-yl)-5-methyI-4-pyrimidinyl]amino} 
propoxy)-2,3-dihydro-1 H-inden-1 -yl]acetic acid 



[504] Example 438 

Preparation of 3-f(2-chloro-4-pyrimidinvnoxv1-1-propanol 
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[505] To a round-bottom flask charged with NaH (336 mg, 8.29 mmol, 60% dispersion in 
mineral oil) and THF (100 mL), 1,3-propanediol (0.91 ml_, 12.6 mmol) was added 
dropwise [H 2 evolution] at rt. The reaction mixture was stirred for 30 min, then 2,4- 
dichloropyrimidine (5.0 g, 33.6 mmol) was added, and the reaction mixture was stirred for 
an additional 72 h. Brine was slowly added and the aqueous phase was extracted with 
EtOAc. The combined organic phases were dried (MgS0 4 ), filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel flash chromatography to 
provide the product (350 mg, 22 %) as a colorless oil. 1 H NMR (400 MHz, CDCI 3 ): 8 2.01 
(qt, 2H), 2.43-2.52 (b, 1H), 3.76 (t, 2H), 4.51 (t, 2H), 6.63 (d, 1H), 8.25 (d, 1H) LC-MS: RT 
= 1.05 min, (M+H) + 189.1. 

[506] Example 439 

Preparation of IY1 S)-5-(3-/r2-f4-ethvlDhenvl)-4-pvrimidinvlloxv^propoxv)-2.3- 
d?hvdro-1 rt-inden-1 -vlla cetic acid 

^COaH 



[507] To a solution of 3-[(2-chloro-4-pyrimidinyl)oxy]-1-propanol (Example 438, 87 mg, 
0.46 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate (Example 6, 112 
mg, 0.51 mmol) in THF (4 mL) were added PPh 3 (181 mg, 0.59 mmol) and ADDP (175 
mg, 0.59 mmol). The reaction mixture was vigorously stirred at rt for 72 h, after which 
additional PPh 3 (181 mg, 0.59 mmol) and ADDP (175 mg, 0.59 mmol) were added. After 
stirring for an additional 24 h, the solvent was evaporated under reduced pressure. The 
residue was purified by silica gel chromatography (3:1 hexanes/EtOAc) to afford the 
desired compound contaminated with residual ethyl [(1S)-5-hydroxy-2,3-dihydro-1H- 
inden-1-y!]acetate. The crude adduct was dissolved in a mixture of toluene (12 mL) and 
1,4-dioxane (2.45 mL), and then 4-ethylphenyl boronic acid (82.8 mg, 0.55 mmol) and 
PdCI 2 (dppf) •CH 2 CI 2 (10.1 mg, 0.0.01 mmol) were added. A flow of argon was passed 
through the mixture for 30 min, then Na 2 C0 3 (0.69 mL, 1.38 mmol, 2 M aqueous solution) 
was added, and the reaction was stirred at 75°C for 18 h. The reaction mixture was then 
cooled to rt, diluted with EtOAc, and washed with a saturated aqueous solution of 
NaHC0 3 . The organic layer was dried (Na 2 S0 4 ), filtered, and the filtrate concentrated 
under reduced pressure. The residue was purified by silica gel flash chromatography (4:1 
hexanes/EtOAc), to provide the desired product containing minor impurities. Thus, to a 
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solution of the crude ester in a mixture of THF (5 mL), water (5 mL) and EtOH (2.0 mL) 
was added LiOH (15.0 mg, 0.63 mmol). The reaction mixture was vigorously stirred for 
18 h f concentrated under reduced pressure, and purified by preparative HPLC. The 
fractions containing the desired product were concentrated under reduced pressure. The 
residue dissolved in CH 2 CI 2 , treated with Dowex 66® resin, filtered, and the concentrated 
under reduced pressure to give the product (29.3 mg, 43 %) as a white foam. 1 H NMR 
(400 MHz, CDCI 3 ): 5 1.34 (t, 3H), 1.75-1.85 (m, 1H), 2.32 (qt, 2H), 2.39-2.53 (m, 2H), 2.74 
(q, 2H), 2.77-2.98 (m, 3H), 3.51-3.61 (m, 1H), 4.15 (t, 2H), 4.71 (t, 2H), 6.60 (d, 1H), 6.75 
(dd, 1H), 6.81 (d, 1H), 7.10 (d, 1H), 7.31 (d, 2H), 8.32 (d, 2H), 8.53 (d, 1H); LC-MS: RT = 
3.44 min, (M+H) + 433.2. 

[ 5 °8J Example 440 

Preparat ion of 3-rf2,5-dichloro-4-Pvrimidinvnaminol-1-DroDanol 




[509] Using 2,4,5-trichloropyrimidine as starting material, the title compound was 
prepared following a similar procedure as the one described for the preparation of 
Example 339. 1 H NMR (400 MHz, CDCI 3 ): 5 1.85 (qt, 2H), 3.58 (t, 2H), 3.67 (t, 2H), 4.89 
(s, 2H), 7.99 (s, 1H). 

[510] Example 441 

Preparation of ethvl aiS)-5^3-rr2.5-dichloro^-pvrimidinvnamino1propoxvy-2.3- 

dihvdro-1A/-inden-1-vl)acetate 




[511] To a solution of 3-[(2-chloro-5-chloro-4-pyrimidinyl)amino]-1-propanol (Example 
440, 1.08 g, 4.90 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate 
(Example 6, 539 mg, 2.45 mmol) in THF (40 mL) were added PPh 3 (1.29 g, 4.90 mmol) 
and ADDP (1.26 g, 4.90 mmol). The reaction mixture was vigorously stirred at rt for 72 h, 
after which additional amounts of PPh 3 (1.29 g, 4.90 mmol) and ADDP (1.26 g, 4.90 
mmol) were added. After stirring for an additional 24 h, the reaction mixture was diluted 
with hexanes, filtered through Celite® and the filtrate concentrated under reduced 
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pressure. The residue was then purified by silica gel chromatography (1:1 
hexanes/EtOAc) to give the product (920 mg, 89 %). 1 H NMR (400 MHz, CDCI 3 ): 6 1.29 
(t, 3H), 1.71-1.82 (m, 1H), 2.15 (qt, 2H), 2.35-2.47 (m. 2H), 2.72 (dd, 1H), 2.79-2.98 (m, 
2H), 3.48-3.58 (m, 1H), 3.74 (q, 2H), 4.12 (t, 2H), 4.18 (q, 2H), 6.22-6.31 (b, 1H), 6.73 
(dd, 1H), 6.79 (d, 1H) f 7.08 (d, 1H). 7.25 (s, 1H). 

[512] Example 442 

Preparation of ethvl (f 1 S)^3^2.5-di chloro^-pvrimidinvnrmethvhamino1propoxv^ 

2.3-dihvdro-1H-inden-1-vl)acetate 

,—C0 2 Et 



[513] To a solution of Example 441 (520 mg, 1.23 mmol) in DMF (15 mL) at 0°C was 
added portionwise NaH (95 mg, 2.45 mmol, 60% dispersion in mineral oil) [H 2 evolution]. 
The heterogeneous mixture was stirred for 30 min, then iodomethane (0.31 mL, 4.90 
mmol) was added. After 18 h of agitation at rt, the excess NaH was quenched by the 
slow addition of NH 4 CI (10% solution in water) [H 2 evolution]. The resulting mixture was 
concentrated under reduced pressure, brought to basic pH using a saturated solution of 
NaHC0 3 , and the product was extracted with EtOAc. The combined organic layers were 
washed with water and brine, after which they were dried (Na 2 S0 4 ), filtered, and then 
concentrated under reduced pressure. The residue was purified by silica gel 
chromatography (4:1 hexanes/EtOAc) to yield the product (442 mg, 82%). 1 H NMR (400 
MHz, CDCI 3 ): 6 1.30 (t, 3H), 1.75-1.82 (m, 1H), 2.12-2.20 (m, 2H), 2.30-2.45 (m, 2H), 2.70 
(dd f 1H), 2.72-2.90 (m, 2H), 3.30 (s, 3H), 3.44-3.54 (m, 1H), 3.84 (t, 2H), 3.95 (t, 2H), 
4.16 (q, 2H), 6.65 (d, 1H), 6.75 (s, 1H), 7.05 (d, 1H), 8.15 (s, 1H). 

[514] Example 443 

Preparation of ethvt aiS )-5-!3-rr2-chloro-5-(4-methoxvphenvl)^ 
pvrimidinvnfm ethvnaminolpro^ 




Me 




Me 
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[515] To mixture of 4-methoxyphenylboronic acid (28.5 mg, 0.183 mmol) and ethyl ((1S)- 
5-{3-[(2,5-dichloro^pyrimidinyl)(methy0^ 

yl)acetate (Example 442, 80 mg, 0.183 mmol ) in toluene (6.72 mL) and 1,4-dioxane (1.68 
mL) was added PdCI 2 (dppf) •CH 2 CI 2 (15 mg, 0.018 mmol). The mixture was purged with 
argon for 15 min after which a 2 M Na 2 C0 3 aqueous solution (1 .68 mL, 1.83 mmol) was 
added. The mixture was stirred and heated at 75°C for 2 h, the reaction mixture was 
allowed cool to rt, and then washed with a saturated aqueous solution of NaHC0 3 . The 
organic layer was separated and the aqueous phase extracted with EtOAc (2x). The 
combined organic phases were dried, filtered, and then concentrated under reduced 
pressure. The residue was purified by silica gel flash column chromatography (1:3 
EtOAc/Hexanes) to give the product (74 mg, 79 %). 1 H NMR (400 MHz, CDCI 3 ): 5 1.25 (t, 
3H), 1.70-1.79 (m, 1H), 2.15-2.20 (m, 2H), 2.28-2.42 (m, 2H), 2.66 (dd, 1H), 2.72-2.90 (m, 
2H) f 3.31 (s, 3H), 3.44-3.54 (m, 1H) f 3.82 (s, 3H), 3.84 (t, 2H), 3.95 (t, 2H), 4.16 (q, 2H), 
6.65 (d, 1H), 6.72 (s, 1H), 6.91 (d, 2H), 7.05 (s, 1H), 8.15 (s, 1H), 8.25 (d, 2H); LC-MS: 
RT = 3.51 min, (M+H) + 510.5. 

[516] Example 444 

Preparation of ethvl ((1S)-5^3-rr2 < 5-bisf4-methoxvphenvn-4- 
PVrimidinvl1fmethvnamino1propoxv>-2.3-dihvdro-1H-inden-1-vnacetate 

Me 



[517] To a mixture of 4-methoxyphenylboronic acid (142 mg, 0.913 mmol) and ethyl 
((1S)-5-{3-[(2,5-dichloro-4-pyrimidinyl)(methyl)amino]propoxy}-2,3-dihydro-1H-inden-1- 
yl)acetate (Example 442, 100 mg, 0.228 mmol ) in toluene (5 mL) and 1,4-dioxane (1.25 
mL) was added PdCI 2 (dppf) .CH 2 CI 2 (19 mg, 0.023 mmol). The mixture was purged with 
argon for 15 min after which sodium carbonate (1.2 mL, 2.40 mmol, 2 M aqueous 
solution) was added. The mixture was stirred at 75°C for 18 h, cooled to rt, and then 
washed with a saturated sodium bicarbonate solution. The organic layer was separated 
from the mixture and the aqueous phase extracted with EtOAc. The combined organic 
phases were dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The 
residue was purified by flash column chromatography (1:4 EtOAc/Hexanes) to give (86 




O 



Me 
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mg, 64%) of the desired product 1 H NMR (400 MHz, CDCI 3 ): 5 1.30 (t. 3H), 1.70-1.80 (m, 
1H), 2.15-2.20 (m, 2H), 2.28-2.45 (m, 2H), 2.70 (dd, 1H), 2.72-2.90 (m, 2H), 2.80 (s, 3H), 
3.45-3.55 (m, 1H), 3.75 (t, 2H), 3.85 (s. 3H), 3.92 (s, 3H) f 3.95 (t, 2H), 4.20 (q, 2H), 6.65 
(d, 1H), 6.7 (s, 1H), 6.9 (d, 2H), 6.95 (d, 2H), 7.05 (s, 1H), 7.32(d, 2H), 8.15 (s. 1H), 8.40 
(d, 2H). 

[518] Example 445 

Preparation of (MS^5^3-rr2-chloro-5«(4«methoxvphenvn-4- 
Pvrimidinvl1(methvl)amino]propoxv>-2,3-dihvdro-1H-inden-1-vnacetic acid 



[519] To a solution of ethyi ((1S)-5-{3-[[2-chloro-5-(4-methoxyphenyl)-4-pyrimidinyl] 
(methyl)amino]propoxy}-2 f 3-dihydro-1H-inden-1-yl)acetate (Example 443, 70 mg, 0.137 
mmol) in a mixture of THF (2 mL), ethanol (1 mL), and water (2 mL) was added 
LiOH«H 2 0 (13 mg, 0.55 mmol). The mixture was maintained at rt in an orbital shaker for 
16 h after which the reaction mixture was washed with Et 2 0. To the remaining aqueous 
solution was added HCI (1N aqueous solution) dropwise until pH 5 was reached. The 
aqueous solution was then extracted with EtOAc, the combined organic layers dried 
(Na 2 S0 4 ), filtered, and concentrated under reduced pressure to give 20 mg (30%) of the 
product as a white solid. 1 H NMR (400 MHz, CDCI 3 ): 5 1.75-1.79 (m, 1H), 2.18-2.21 (m, 
2H), 2.24-2.49 (m, 2H), 2.77-2.90 (m, 3H), 3.31 (s, 3H), 3.52-3.74 (m, 1H), 3.92 (s, 3H), 
3.99 (t, 2H), 4.05 (t, 2H), 6.67 (d, 1H), 6.75 (s, 1H), 6.94 (d, 2H), 7.08 (s, 1H). 8.15 (s, 
1H), 8.27 (d, 2H); LC-MS: RT = 2.91 min, (M+H) + 482.2. 

[520] Example 446 

Preparation of (M S)-543-rr2.5-bis(4-methoxvphenvh-4-- 
PvrimidinvlUmeth vnamino1propoxvl-2.3-dihvdro-1/y-inden-1-vnacetic acid 



Me 




p 



Me 



Me V^ 




C0 2 H 
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[521] Using Example 444 as starting material, the title compound was prepared following 
the hydrolysis procedure described for Example 445. 1 H NMR (400 MHz, CDCI 3 ): 6 1.65- 
1.78 (m, 1H) f 1.98-2.17 (m, 2H), 2.42-2.53 (m, 2H), 2.65-2.80 (m, 3H), 2.91 (s, 3H), 3.45- 
3.60 (m f 1H), 3.70 (t, 2H), 3.89 (t t 2H), 3.91 (s, 3H), 3.95 (s, 3H), 6.62 (d, 2H), 6.80-6.91 
(m, 4H), 6.95 (d, 1H), 7.18 (d, 2H), 8.02 (s, 1H). 8.32 (d. 2H); LC-MS: RT = 2.65 min, 
(M+H) + 554.4. 

[522] By using the methods described above for Examples 440-446 and by substituting 
the appropriate starting materials, compounds of Formula (laaa) listed in Table 17a 
below, were similarly prepared. 

[523] Table 17a 



C0 2 H 




(laaa) 



Ex. No. 


R 3-1 


R 3 " 2 


LCMS 
(M+H) 


RT 

(min) 


447 


4-Ac-Ph 


4-Ac-Ph 


578.2 


2.75 


448 


4-CFg-Ph 


4-CF 3 -Ph 


630.5 


3.61 


449 


4-F-Ph 


4-F-Ph 


530.3 


2.78 


450 


4-Et-Ph 


CI 


480.6 


3.34 


451 


4-CF 3 0-Ph 


CI 


536.5 


3.90 


452 


4-Ac-Ph 


CI 


494.5 


3.37 


453 


4-CF r Ph 


CI 


520.5 


3.96 


454 


3,4-dioxolane-Ph 


CI 


496.3 


3.06 


455 


4-F-Ph 


CI 


470.5 


3.41 


456 


4-Me-Ph 


CI 


466.2 


3.16 


457 


3,4-diF-Ph 


CI 


488.2 


3.81 
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[524] Table 17b 

iUPAC Names for Compounds in Table 17a 



Ex. No. 


IUPAC Name 


447 


2-[(1S)-5^34[2 l 5-bis(4-acetylphenyl)pyrimrdin^-yl]methylamino}pro 


448 


2-{(1S)-5-[3-({2,5-bis[4^trifluoro 


449 


2-[(1S)-5-(3-{[2,5-bis(4-fluorophenyl)pyrimidin^-yl]methylamino}propoxy) 
iriuanyijaceuc acia 


450 


2-[(1S)-5-(3^2-ch[oro-5-(4^fo^ 
propoxy^inaanyijacetic acia 


451 


2-{(1S)-5-[3-({2-chlorcH5-[4^t^ 
amino;propoxyjinaanyi/acetic acid 


452 


2-[(1S)-5-(34[5-(4-acetylphenyl)-2-chloropyrimidin^-yl]methylam 
propoxy^inaanyijaceuc acta 


453 


2-{(1S)-5-[3-({2-chloro-5-[4^trifluoromethyl)phenyl]pyrim 
an in lu^propoxyjinQanyi/acsiic aciu 


454 


2-((1S)-5^3-[(5-(2H-benzo[3,4-d]1 l 3<iioxolan-5-yI)-2-chIoropy 
methy!amino]propoxy}indany1)acetic acid 


455 


2-[(1S)-5-(34[2K5hloro-5-(4-fIuorophenyI)pyrimidin^-y[]methylam 
propoxy)indanyl]acetic acid 


456 


((1S)-5-{3-[[2-chloro-5-(4-methylpheny!H-pyrimidiny!](meth 
propoxy}-2,3-dihydro-1 H-inden-1-yl)acetic acid 


457 


((1S)-5-{3-|I2KJhloro-5-(3 l 4<lifluorophenyl)^-pyrimidinyl](methyl)a 
propoxy}-2,3-dihydro-1H-inden-1-yl)acetic acid 



180 



WO 2004/058174 



PCT/US2003/040842 



[525] 



Example 458 

Preparatio n of 1-(2-chloro-5-methvl-4-pvrimidinvh-4-Diperidinol 




CH 3 



CI 



' a 



OH 



[526] To a solution of 2,4-dichloro-5-methylpyrimidine (5.0 g f 30.7 mmol) in EtOH 

(100 mL) were added 4-piperidinol (3.1 g, 30.7 mmol) and Na 2 C0 3 (16.3 g, 153.4 mmol). 

The reaction mixture was stirred at rt for 72 h, after which the reaction mixture was filtered 



dissolved in EtOAc, and the organic solution washed with water and brine after which it 
was dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The residue was 
then purified by silica gel flash chromatography (1:1 EtOAc /hexanes to 100% EtOAc) to 
give the product (4.8 g, 90%) as a white waxy solid. 1 H NMR (400 MHz, CDCI 3 ) 5 1.62- 
1.70 (m, 2H), 1.70 (d f 1H), 1.98-2.03 (m, 2H), 2.21 (s, 3H), 3.22-3.28 (m, 2H), 3.87-3.92 
(m, 2H), 3.97-3.98 (m, 1H), 7.92 (s, 1H). 

[527] Example 459 

Preparation of ethvl (M S)-5^ri^2-chloro-5-methvl^-pvrimidinvl)-4-piperidinvnoxvV 



[528] To a solution of 1-(2-chloro-5-methyl-4-pyrimidinyl)-4-piperidinol (Example 458, 
2.01 g, 8.81 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate 
(Example 6, 970 mg, 4.40 mmol) in THF (35 mL) were added PPh 3 (2.31 g, 8.81 mmol) 
and ADDP (2.22 g, 8.81 mmol). The reaction mixture was vigorously stirred at rt for 24 h. 
The precipitate was filtered off, and the filtrate was concentrated under reduced pressure. 
The residue was then purified by silica gel chromatography (9:1 to 3:1 hexanes/EtOAc) to 
give the title product (1.54 g, 81%). 1 H NMR (400 MHz, CDCI 3 ) 5 1 .28 (t, 3H), 1.74-1.80 
(m, 1H), 1.91-1.95 (m, 2H), 2.02-2.07 (m, 2H), 2.22 (s, 3H), 2.38-2.46 (m, 2H) f 2.71-2.88 
(m, 3H), 3.50-3.55 (m, 3H), 3.75-3.81 (m, 2H), 4.18 (q, 2H), 4.52-4.54 (m, 1H), 6.73 (d, 
1H), 6.80 (s, 1H), 7.07 (d, 1H), 7.93 (s, 1H). 



through Celite®. The filtrate was then concentrated under reduced pressure, the residue 



2,3-dihvdro-1/Y-inden-1-vnacetate 
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[529] Example 460 

Preparation of K1 S)-5-fn-r2- f4-ethvlphenvn-5-methvl-4-pvrimidinvn-4- 
piperidinv l>methvn-2 T 3-dihvdro-.1H-inden-1-vnacetic acid 




[530] To a mixture of toluene (5.8 mL) and 1,4-dioxane (1.16 mL) were added ethyl 
((1S)-5-{[1-(2-chloro-5-methyl-4^ 

yl)acetate (Example 459, 100 mg, 0.23 mmol), 4-ethylphenyl boronic acid (139.5 mg, 0.93 
mmol), and PdCI 2 (dppf) .CH 2 CI 2 (17 mg, 0.02 mmol). A flow of argon was passed 
through the mixture for 30 min, then Na 2 C0 3 (1.16 mL, 2.33 mmol, 2 M aqueous solution) 
was added, and the reaction was stirred at 75°C for 4 h. The reaction mixture was cooled 
to rt and filtered through a plug of silica gel. Then the desired fractions were 
concentrated under reduced pressure. The crude ester was dissolved in a mixture of 
THF (3 mL), water (3 mL), and EtOH (1.5 mL) was added LiOH (55.8 mg, 2.33 mmol). 
The reaction mixture was vigorously stirred for 24 h and then concentrated under reduced 
pressure. The residue was purified by preparative HPLC and the fractions containing the 
desired product were concentrated under reduced pressure. The residue was dissolved 
in CH 2 CI 2 , treated with to Dowex 66® resin, filtered, and then concentrated under reduced 
pressure to give the product (50 mg, 43%). 1 H NMR(400 MHz, CDCI 3 ) 5 1.27 (t, 3H), 
1.73-1.78 (m, 1H), 1.90-1.96 (m, 2H), 2.18-2.22 (m, 2H), 2.40 (s, 3H), 2.35-2.44 (m, 2H), 
2.69-2.91 (m, 4H), 3.46-3.49 (m, 1H), 3.67-3.72 (m, 2H), 4.00-4.06 (m, 2H), 4.70-4.72 (m, 
1H), 6.81 (d, 1H), 6.90 (d, 1H), 7.16 (s, 1H), 7.34 (d, 2H), 8.29 (s, 1H), 8.35 (d, 2H); LC- 
MS: RT = 2.66 min, (M+H) + 472.4. 

[531] Using the methods described for (Examples 458-460) above using the appropriate 
starting materials, compounds of Formula (Ibbb), Examples 461-466 were similarly 
prepared and are shown in Table 18a below. 
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[532] Table 18a 

^Y^N-(CH 2)p f**, 

R 3-3-1 



(Ibbb) 



Ex. 
No. 


R 3 * 3 " 2 




P 


q 


t 


LCMS 
(M+H) 


RT (min) 


461 1 


Et 


H 


0 


3 


1 


472.5 


2.57 


462 


F 


H 


2 


2 


0 


462.3 


2.52 


463 


/-Pr 


H 


2 


2 


0 


486.4 


2.76 


464 


MeO 


H 


2 


2 


0 


474.3 


2.47 


465 


CI 


H 


2 


2 


0 


478.3 


2.70 


466 


-O-CHa-O- 


2 


2 


0 


488.3 


2.45 



The absolute configuration at carbon * is S. 

[533] Table 18b 

IUPAC Names for Compounds in Table 18a 



Ex. No. 


IUPAC Name 


461 


[(1 S)-5-({(2S)-H2-(4^ 

pyirolidinyl}methoxy)-2,3KJihydro-1 H-inden-1-yl]acetic acid 


462 


[(1 S)-5-({1 -[2-(4-fluorophenyl)-5-mefo 
oxy)-2,3-dihydro-1 H-inden-1-yl]acetic acid 


463 


[(1S)-5-({1-[2-(4-i-propylphenyl)-5-methyl^pyrimidinyl]-4-piperidinyl} 
oxy)-2,3-dihydro-1 H-inden-1-yl]acetic acid 


464 


[(1S)-5^{1-[2^4-methoxyphenyl)-5-methyW-pyrimidinyI]-4-piperidinyI} 
oxy)-2,3-dihydro-1 H-inden-1-yl]acetic acid 


465 


[(1S)-5-({1-[2-(4-chlorophenyl)-5-methyl^pyrimidinyl]^piperidinyl} 
oxy)-2,3-dihydro-1 H-inden-1-yl]acetic acid 


466 


[(1 S)-5-({1 -[2-(1 f 3-benzodioxol-5-yl)-5-methyl-4-pyrimidinyl]-4- 
piperidinyl^xy^^-dihydro-l H-inden-1-yl]acetic acid 
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[534] Example 467 

Preparation of ethvl /4- JM 4 2^hloro-5-methvM-pvrimidinvlM<>iperidinvlloxvl-2.3- 

dihvdro-1 H-inden-1 -vDacetate 

N ^jT° H3 




OEt 

[535] Using Examples 9 and 458 as starting material, the title compound was prepared 
following the procedure described for Example 459 and was used for the next step 
without further purification. LC-MS: RT = 2.81 min, (M+H) + 430.4. 

[536] Example 468 

Preparation of f 4^f1^2<:hloro>5"methvl^«pvrimidinvn-4»-Diperidinvnoxv>-2.3- 
dihvdro-1rt-inden-1-vnacetic acid 

c|An OJ^yx 

[537] Using Example 467 as starting material, the title compound was prepared following 
the procedure described for Example 460. 1 H NMR (400 MHz, acetone-tfe) 5 7.99 (1H, s), 
7.12 (1H, t), 6.86 (2H, t), 4.75-4.72 (1H, m), 3.87-3.81 (2H, m), 3.60-3.52 (3H, m), 2.98- 
2.91 (1H, m). 2.82-2.74 (2H, m), 2.54-2.34 (2H, m). 2.28 (3H, s), 2.15-2.08 (2H, m), 1.91- 
1.79 (2H, br), 1.78-1.71 (1H. s). LC-MS: RT = 3.12 min, (M+H) + 402.3. 

i 

[538] Example 469 

Preparation of ethvl (6-chloro-2-pyridinvnacetate 

cr "rvr ^^oEt 



[539] To a solution of n-BuLi (100 mL, 250 mmol of a 2.5 M solution in hexanes) in THF 
(200 mL) was added DIA (36 mL, 255 mmol) at 0°C. After stirring for 45 min, 6-methyl-2- 
chloropyridine (14.2 g, 1 11 mmol) was added slowly, maintaining the temperature < 5°C. 
After 30 min, diethyl carbonate (30 mL, 250 mmol) was added dropwise maintaining the 
temperature below 10°C. The solution was stirred at 0°C for 1 h, then water was slowly 
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added, followed by the addition of a saturated solution of NH 4 CI. The organic phase was 
dried (Na 2 S0 4 ) f filtered, and then concentrated under reduced pressure. The residue was 
purified through a pad of silica gel to give the product (13.3 g, 66.6 mmol) as a yellow oil. 
1 H NMR (400 MHz, CDCI 3 ) 6 1.27 (t, 3H), 2.04 (s, 2H), 4.19 (q, 2H), 7.23 (dd, 2H), 7.62 
(t, 1H). 

[540] Example 470 

Preparation of 2-(6-chloro-2-pyridinvnethanol 




[541] To a solution of ethyl (6-chloro-2-pyridinyl)acetate (Example 469, 5.00 g, 25 mmol) 
in THF (50 mL) was added LiBH 4 (13.0 mL, 25.0 mmol, 2M solution in THF) at 0°C. The 
mixture was stirred at rt for 18 h, then water was slowly added [strong gaseous evolution] 
followed by HCI (10 mL, 1N aqueous solution). The mixture was extracted with CH 2 CI 2 . 
The combined organic phases were dried (Na 2 S0 4 ), filtered and then concentrated under 
reduced pressure. The residue was purified using a short pad of silica gel (4:1 hexanes 
/EtOAc) to give the product (3.00 g, 76%) as a light-yellow oil which solidified upon 
standing. 1 H NMR(400 MHz, CDCI 3 ) 5 2.97 (t, 2H), 3.98 (t, 2H), 7.10 (dd, 2H), 7.54 (t, 
1H). 

[542] Example 471 

Preparation of ethyl niS)-5-r2-(6-chloro-2-pvridinvl)ethoxv1-2,3-dihvdro>1/-/-inden-1- 

vllacetate 

-C0 2 Et 




[543] To a solution of 2-(6-ch!oro-2-pyridinyl)ethanol (Example 470, 250 mg, 1.59 mmol) 
and ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate (Example 6, 698 mg, 3.17 
mmol) in THF (4 mL) were added PPh 3 (832 mg, 3.17 mmol) and DIAD (641 mg, 3.17 
mmol). The reaction mixture was vigorously stirred at rt for 24 h, concentrated under 
reduced pressure, and the residue was purified by silica gel chromatography (6:1 
hexanes/EtOAc) to give the product (170 mg, 30%). 1 H NMR (400 MHz, CDCI 3 ) 6 1.28 
(t, 3H), 1.72-1.77 (m, 1H), 2.34-2.43 (m, 2H), 2.71 (dd, 1H), 2.81-2.89 (m, 2H), 3.21 (t, 
2H), 3.51-3.52 (m, 1H), 4.17 (q, 2H), 4.31 (t, 2H), 6.69 (d, 1H), 6.76 (s, 1H), 7.04 (d, 1H), 
7.19 (dd, 2H), 7.57 (t, 1H). 
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[544] 



Example 472 



Preparation of (MS)-5-l 2-r6-(4-ethvlohenvl)-2-pvridinvnethoxv>-2.3-dihvdro-.1H- 



[545] Step 1. To a mixture of toluene (4.2 mL) and 1 ,4-dioxane (0.84 mL) were added 
ethyl {(1 S)-5-[2-(6-chloro-2-pyridinyl)ethoxy]-2,3-dihydro-1 H-inden-1 -yl}acetate (Example 
471, 60 mg, 0.17 mmol), 4-ethylphenyl boronic acid (100 mg, 0.67 mmoi), and 
PdCI 2 (dppf) 5 CH 2 CI 2 (12.2 mg, 0.02 mmol). A flow of argon was passed through the 
mixture for 30 min, then Na 2 C0 3 (0.83 mL, 1.67 mmol, 2 M aqueous solution) was added, 
and the reaction was stirred at 75°C for 18 h. The reaction mixture was then cooled to rt, 
diluted with EtOAc, and washed with a saturated solution of NaHC0 3 . The organic layer 
was dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. The residue was 
purified by a short pad of silica gel (2:1 to 1:1 hexanes/EtOAc). 

[546] Step 2. To the crude ester dissolved in a mixture a THF (2 mL), water (2 mL), and 
EtOH (1 mL) was added LiOH (32.6 mg, 1.36 mmol). The reaction mixture was 
vigorously stirred for 24 h, concentrated under reduced pressure, and the residue purified 
by preparative HPLC. The desired fractions were then concentrated, the residue 
dissolved in CH 2 CI 2 , treated with to Dowex 66® resin, filtered, and concentrated under 
reduced pressure to give the product (24 mg, 35 %). 1 H NMR (400 MHz, CDCI 3 ) 5 1.27 (t, 
3H), 1.73-1.80 (m, 1H), 2.37-2.50 (m, 2H), 2.67-2.90 (m, 3H), 3.22 (t, 2H), 3.46-3.58 (m, 
1H), 4.17 (q, 2H), 4.42 (t, 2H), 6.74 (d, 1H), 6.82 (s, 1H), 7.08 (d, 1H), 7.19 (d, 1H), 7.29 
(d, 2H), 7.55 (d, 1H), 7.67 (t, 1H), 7.90 (d, 2H); LC-MS: RT = 3.50 min, (M+H) + 402.3. 

[547] Example 473 

Preparation of H1 S)-5-f 2-f 6-rmethvl(phenvnammo1-2-Pvridinvl>ethoxv)-2.3-dihvdro- 



inden-1-vl)acetic acid 




1H-inden-1-vl1acetic acid 



O 




Me 
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[548] An oven-dried flask charged with ethyl {(ISJ-S-^e-chloro^-pyridinyOethoxyJ^.S- 
dihydro-1H-inden-1-yl}acetate (Example 471, 100 mg, 0.277 mmol), Pd(OAc) 2 (1.3 mg, 
0.01 mmol), 2-(di-f-butylphosphino)biphenyl (3.3 mg, 0.02 mmol), and sodium tert- 
butoxide (37.4 mg, 0.39 mmol) was purged with argon. Toluene (1 ml_) and A/-methyl 
aniline (59.6 mg, 0.56 mmol) were added, and the mixture was stirred at 100°C for 18 h. 
The reaction mixture was then cooled to rt, loaded on an ion-exchange resin column 
(SCX sorbent, Varian, strong cation exchange), and eluted with MeOH followed with NH 3 
(1N solution in MeOH). The fractions containing the desired product were combined and 
then concentrated under reduced pressure. The crude ester was then dissolved in a 
mixture of THF (2 mL), H 2 0 (2 mL), and EtOH (1 mL), to which LiOH (26.8 mg, 1.12 
mmol) was added. The reaction mixture was stirred at rt for 18 h, concentrated under 
reduced pressure, and then purified by preparative HPLC. The fractions containing the 
desired fractions were concentrated under reduced pressure, and then dissolved in a 
mixture of CH 2 CI 2 and a saturated aqueous solution of NaHC0 3 . The aqueous phase 
was brought to pH 4 using HCI (1N aqueous solution), the organic layer separated,. dried, 
and then concentrated to give the product (51.4 mg, 46%). 1 H NMR (400 MHz, CDCI 3 ) 8 
1.70-1.75 (m, 1H), 2.34-2.43 (m, 2H), 2.70-2.87 (m, 3H), 3.43-3.50 (m, 3H), 3.71 (s, 3H), 
4.32 (t, 2H), 6.41 (d, 1H), 6.66 (d, 1H) 6.75 (s, 1H), 6.79 (d, 1H), 7.03 (d, 1H), 7.25 (d, 
1H), 7.27 (d, 1H), 7.43 (t, 1H), 7.49-7.53 (m, 3H); LC-MS: RT = 2.32 min, (M+H) + 403.3. 

[549] Example 474 



[550] A mixture of 2-butanone (6.36 g, 88.1 mmol) and ethyl formate (6.86 g, 92.6 mmol) 
was added dropwise at 0°C to a suspension of sodium methoxide (5.00 g, 92.6 mmol) in 
a mixture of Et 2 0 (75 mL) and EtOH (12 mL), resulting in formation of a white precipitate. 
Upon complete addition, the reaction mixture was allowed to warm to rt. After 2 h, the 
precipitate was collected by filtration, washed with Et 2 0 (2 x), and dried under vacuum 
overnight in a dessicator over Drierite, yielding 8.01 g (74%) of the title compound as a 
white solid. This was used in the following step without further characterization. 



Preparation of sodium 2-methvl-3-oxo-1-buten-1-olate 



O CT Na + 




CH 3 
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[551] 



Example 475 



Preparation of 5.6- dimethyl-2-oxo-1 ,2-dihvdro-3-pvridinecarbonitrile 



NC 




[552] 2-Cyanoacetamide (Example 474, 6.01 g, 71.51 mmol) and sodium 2-methyt-3- 
oxo-1-buten-1-ofate (8.01 g, 65.6 mmol) were added to a solution of piperidine (0.950 g, 
1 1 .2 mmol) In water (35 mL) and acetic acid (0.64 mL, 1 1 mmol). The mixture was 
heated to reflux for 3 h, cooled to rt, and then more acetic acid (25 mL) was added, 
resulting in the precipitation of a white solid. The solid was collected by filtration, washed 
with water (3x) f and dried under vacuum, yielding the title compound (3.23 g, 33%) as an 
off-white solid. 1 H NMR (400 MHz, DMSO-cfe) 6 12.40 (bs, 1H), 7.92 (s, 1H), 2.22 (s, 3H) f 
1.96 (s, 3H). 

[553] Example 476 



[554] A 100 mL Parr reactor was charged with 5 f 6-dimethyl-2-oxo-1,2-dihydro-3- 
pyridinecarbonitrile (Example 475, 3.00 g, 20.3 mmol), concentrated hydrochloric acid (18 
mL), and water (18 mL). The reactor was slowly heated to 175°C for 9 h and then cooled 
to rt. The solution was basified with 1 N NaOH in water and was extracted with EtOAc. 
The combined organic phases were dried (MgS0 4 ), filtered, and concentrated in vacuo, 
yielding the title compound (1.21 g, 48%) as an off-white solid. 1 H NMR (400 MHz, 
DMSO-ofe) 5 11.36 (bs, 1H), 7.18 (d. 1H), 6.04 (d, 1H), 2.10 (s, 3H), 1.93 (s, 3H). 

[555] Example 477 



[556] 5,6-dimethyl-2(1f/)pyridinone (Example 476, 0.39 g, 3.2 mmol) was suspended in 
phosphorous oxychloride (5.00 mL, 53.6 mmol) and heated to 100°C. Then, 
phosphorous pentachloride (4.00 g, 19.2 mmol) was added, and the mixture was heated 



Preparation of 5.6-dimethvl-2MA/)-pyridinone 




H 



Preparation of 6-chIoro-2.3-dimethvlpvridine 



CI 




N ^CH 3 
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to 140°C. After 16 h, the mixture was cooled to rt, diluted with CH 2 CI 2 (5 mL), and slowly 
poured into a 0°C solution of potassium hydroxide (5 g) and potassium carbonate (5 g) in 
water (100 mL). Upon complete addition, the mixture was allowed to warm to rt and 
stirred for 1 h. The aqueous solution was extracted with CH 2 CI 2 , and the combined 
organics layers were dried (MgS0 4 ), filtered, and concentrated in vacuo to provide the 
title compound (0.35 g, 77%) as a brown oil. The material was used in the next step 
without further purification. 1 H NMR (400 MHz, CDCI 3 ) 5 7.36 (d, 1H), 7.07 (d, 1 H), 2.49 
(s, 3H), 2.27 (s, 3H). 

[557] Example 478 



[558] Following the same procedure described for the preparation of ethyl (6-chloro-2- 
pyridinyl)acetate (Example 469) and starting from 6-chloro-2,3-<iimethylpyridine (0.35 g, 
2.5 mmol), LDA (5.17 mmol), and diethyl carbonate (0.75 mL, 6.2 mmol) in THF (10 mL), 
the title compound was obtained (0.15 g, 29%) as a yellow oil. 1 H NMR (400 MHz, 
CDCI 3 ): 5 7.42 (d, 1H), 7.15 (d, 1H), 4.18 (q, 2H), 3.84 (s, 2H), 2.29 (s, 3H), 1.27 (t, 3H); 
LC-MS: RT = 2.30 min, (M+H) + 214.2. 

[559] Example 479 

Preparation of ethyl r6-(4-methoxvphenvl)-3-methvl-2-Pvridirivnacetate 



[560] Following the same procedure described for Example 472 (Step 1) and starting 
from ethyl (6-chloro-3-methyl-2-pyridinyl)acetate (Example 478, 0.20 g, 0.94 mmol), 
Na 2 C0 3 (0.24 g, 2.24 mmol), 4-methoxyphenyl boronic acid (0.57 g, 3.74 mmol), and 
PdCI 2 (dppf)CH 2 CI 2 (0.15 g, 0.19 mmol) in a mixture of toluene (1.50 mL), 1,4-dioxane 
(0.50 mL) and water (0.60 mL), the title compound was obtained (0.25 g, 94%). 1 H NMR 
(400 MHz, CD 2 CI 2 ) 5 7.95 (d, 2H), 7.53 (s, 2H), 6.98 (d, 2H), 4.20 (q, 2H), 3.92 (s, 2H), 
3.86 (s, 3H), 2.33 (s, 3H), 1.29 (t, 3H). 



Preparation of ethyl (6-chloro-3-methvl-2-pvridinvl)acetate 
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[561] 



Example 480 



Preparation of 2-r6-(4-methoxvphenvl)-3-methvl-2-pvridinvnethanol 




CH 3 



OH 



[562] Following the same procedure described for the preparation of Example 470 and 
starting from [6-(4-methoxyphenyl)-3-methyl-2-pyridinyl]acetate (Example 479, 0.25 g, 
0.88 mmol), LiBH 4 (0.88 mL, 2 M in THF, 1.75 mmol) in THF (4.4 mL), the title compound 
was obtained (0.18 g, 84%). 1 H NMR (400 MHz, CD 2 C! 2 ) 5 7.87 (d, 2H), 7.55-7.45 (m, 
2H) P 6.98 (d, 2H), 4.18-4.08 (m, 2H), 3.85 (s, 3H), 3.06-2.95 (m, 2H), 2.29 (s, 3H). 

[563] Example 481 

Preparation of ethyl ((1 S)-5-|2-r6-(4-methoxvphenvl)-3-methvl-2-pvridinvnethoxv>- 

2,3-dihydro-1/f-inden-1-vl)acetate 

r ^C0 2 Et 



[564] To a solution of 2-[6-(4-methoxyphenyl)-3-methyl-2-pyridinyl]ethanol (Example 480, 
0.15 g, 0.62 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1/V-inden-1-yl]acetate 
(Example 6, 0.11 g, 51 mmol) in THF (2.50 mL) were added triphenylphosphine (0.17 g, 
0.67 mmol) and 1,1Xa z odirarbonyl)-dipiperidine (0.18 g, 67 mmol) under argon. The 
golden yellow mixture was stirred at rt for 18 h, and concentrated under reduced 
pressure. The title compound (0.094 g, 41%) was isolated after silica gel 
chromatography (2:1 hexanes /EtOAc). 1 H NMR (400 MHz, CD 2 CI 2 ) 5 7.96 (d, 2H), 7.53- 
7.45 (m, 2H), 7.05 (d, 1H), 6.96 (d, 2H), 6.85-6.80 (m, 1H), 6.73 (dd, 1H), 4.48 (t, 2H), 
4.14 (q, 2H), 3.86 (s, 3H), 3.51 (qt, 1H), 3.30 (t, 2H), 2.95-2.78 (m, 2H), 2.71 (dd, 1H), 
2.45-2.33 (m, 5H), 1.80-1.70 (m, 1H), 1.28 (t, 3H). 




190 



WO 2004/058 1 74 PCT7US2003/040842 



[565] Example 482 

Preparation of f M S)- 5^2-r6^methoxvphenvl)-3-methvl>2->pyrid8nvnethoxvl-2.3- 



dihvdro-1Af-inden-1-vl)acetlc acid 




C0 2 H 



[566] Following the procedure described above (Example 472, step 2) and starting with 
ethyl ((1 S)-542-[6-(4-methoxypheny^^ H-inden- 
1-yl)acetate (Example 481, 90 mg, 0.190 mmol) and LiOH (50 mg, 1.91 mmol) in a 
mixture of THF (4 mL), MeOH (5 mL), and water (2 mL), the title compound was obtained 
(0.052 g, 65%). 1 H NMR (400 MHz, CD 2 CI 2 ) 6 7.96 (d, 2H), 7.52-7.45 (m, 2H), 7.09 (d, 
1H), 6.96 (d, 2H), 6.83 (d, 1H), 6.74 (dd, 1H), 4.49 (t, 2H), 3.86 (s, 3H), 3.50 (qt, 1H), 3.31 
(t, 2H), 2.96-2.75 (m f 3H), 2.52-2.35 (m, 5H), 1.82-1.73 (m, 1H); LC-MS: RT = 2.48 min, 
(M+Hf 418.2. 

[567] By using the methods described above for Examples 474-482 and by substituting 
the appropriate starting materials, compounds of Formula (Iccc), listed in Table 19 below, 
were similarly prepared. 

[568] Table 19a 



y-co 2 H 




Ex. No. 


R 2 


R 3-1 


R 3 " 3 


LCMS 
(M+H) 


RT 
(min) 


483 


H 


Me 


H 


312.2 


1.75 


I 484 


H 


H 


4-Me-Ph 


388.2 


2.64 


485 


H 


H 


4-Ac-Ph 


. 416.2 


2.94 


486 


H 


H 


4-MeO-Ph 


404.1 


2.55 
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Ex. No. 


R 2 


D 3-1 


D 3-3 
rv 


LCMS 
(M+H) 


RT 

(min) 


487 


H 


H 


XT 


418.1 


2.67 


488 


H 


H 


4-PI-Ph 


408 1 


^ 24 


489 


H 


H 


4-P-Ph 

*r i i 1 1 


3Q2 1 




490 


H 


H 


H 


374.2 


2.69 


491 


H 


H 


cr 


364.1 


2.43 


492 


H 


H 


4-CF 3 -Ph 


442.2 


4.13 


493 


H 


H 


cr 


380.3 


3.19 


494 


H 


H 


cr 


383.3 


2.68 


495 


H 


H 


cr 


381.3 


2.10 


496 


H 


H 




396.3 


1.91 


497 


Et 


H 


XT 


446.3 


3.74 


498 


Et 


H 


4-Et-Ph 


430.4 


3.74 


499 


Et 


H 


4-CFa-Ph 


470.4 


4.35 


500 


H 


Me 


4-Et-Ph 


416.2 


2.85 


501 


H 


Me 


4-CF 3 -Ph 


456.2 


3.57 


502 


Me 


H 


Et 


340.2 


2.07 


503 


H 


H 


Et 


326.2 


1.94 
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[569] Table 19b 



IUPAC Names for Compounds in Table 19a 



Ex. No. 


IUPAC Name 


483 


2-{(1 o)-542-(3-metnyl(2-pyridyl))ethoxy^ acid, 
trifluoromethanane acetic acid salt 


484 


2-(5-{2-[6-(4-methylphenyl}-2-pyridyi]ethoxy}indanyl)acetic acid 


485 


2-((1S)-542-[6-(4-acetylphenyl)(2-pyridyl)]ethoxy}indanyl)acetic acid 


486 


2-((1 S)-5-{2-[6-(4-methoxyphenyI)(2-pyridyl)]ethoxy}indanyl)acetic acid 


487 


2-{5-[2-(6-(2H-benzo[3,4-d]1,3-dioxolan-5-yl)(2-pyridyl))ethoxy] 
(1 S)indanyl}acetic acid 


488 


2-((1S)-5-{2-[6-(4-chlorophenyl)(2-pyridyl)]ethoxy}indanyl)acetic acid 


489 


2-((1 S)-5-{2-[6-(4-fluorophenyl)(2-pyridyl)]ethoxy}indanyl)acetic acid 


490 


2-{(1 S)-5-[2-(6-phenyl(2-pyridyl))ethoxy]indanyl}acetic acid 


491 


2-{(1 S)-5-[2-(6-(3-furyl)(2-pyridyl))ethoxy]indanyl}acetic acid 


492 


2-((1S)-5^2-[6-(4-trifIuoromethylphenyl)(2--pyridyl)]ethoxy}indanyi)acetic acid 


493 


2-{(1 S)-5-[2-(6-(3-thienyl)(2-pyndyl))ethoxy]indanyl}acetic acid 


ac\ a 

494 


2-{(1 S)-5-[2-(6-morphoiin-4-yl(2-pyridyl))ethoxy]indanyI}acetic acid 


495 


((1 S)-5-{2-[6-(1 -piperidinyO^-pyridinynethoxy^^-dihydro-l H-inden-1-yi) 
acetic acid 


496 


2-((1S)-5-{2-[6-(4-methylpiperazinyl)(2-pyridyI)]ethoxy}indanyl)acetic acid 


497 


2-{5-[2-(6-(2H-benzo[3,4-d]1,3-dioxolan-5-yl)(2-pyridyl))ethoxy] 
(1 S)indanyl}(2S)butanoic acid 


498 


(2S)-2-((1S)-542-[6-(4^thylphenyl)(2-pyridyl)]ethoxy}indanyl)bu^ acid 


499 


(2S)-2-[(1S)-5-(2-{6-[4-(trifluoromethyl)phenyf](2-pyridyO 
indanyljbutanoic acid 


500 


2-((1S)-5^2-[6-(4^thylphenyl)-3-methyl(2-pyridyl)]ethoxy}indanyl)acetic acid, 
chloride 
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501 



2-[(1 S)-5-(243-methyl^4-(to^ 
indanyi]acetic acid 



502 



(2S)-2-{(1 S)-5-[2-(5-ethyI(2-pyridyl))ethoxy]indanyl}propanoic acid 



503 



2-{(1 S)-5-[2-{5-ethyl(2-pyridyl))ethoxy]indanyl}acetic acid 



[570] 



Example 504 



Preparation of 4-hvdroxv-3-propvlbenzenecarbothioamide 



S 



H 2 N 




OH 



CH 3 



[571] A solution of 4-hydroxy-3-propylbenzonitrile (35.63 g, 0.221 mol) (Example 29 in 
DMF (300 mL) was saturated with hydrogen sulfide at rt (moderate flow over 45 min). 
Temperature was monitored (increase of about 7°C). Diethylamine (45.73 mL, 0.442 
mol) was added to the solution. The temperature rose to 10°C and the already green 
reaction mixture became darker green. Hydrogen sulfide was passed through the 
solution for another 30 min (at this point the reaction temperature was 40°C). The 
reaction mixture was warmed to 60°C (gaseous evolution noted). Hydrogen sulfide was 
again passed through the solution at 60°C over 2 h. The reaction mixture was cooled and 
stirred at rt for 54 h, and most of the solvent removed under reduced pressure. The 
resultant residue was partitioned between ethyl acetate (300 mL) and water (200 mL). 
The organic layer was washed with water (4 x 100 mL), then brine, and dried over sodium 
sulfate, filtered, and concentrated. The resultant orange oil was triturated in hexanes 
(300 mL) and ether (25 mL) to give a yellow solid (39.97 g, 93%) after drying for 1 h 
under suction. LC/MS m/z 196.1 (M+H) + , RT 2.16 min. 1 H NMR (400 MHz, DMSO-d 6 ) 5 
9.94 (s, 1H), 9.44 (s, 1H), 9.14 (s, 1H), 7.73-7.65 (m, 2H), 6.73 (d, 1H), 2.51-2.47 (m, 2H), 
1.59-1.50 (m, 2H), 0.90 (t, 3H). 
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[572] 



Example 505 



Preparation of 4-r6.7-di hvdro-5H-Dvranor2.3-cnri.31th?azo>-2-vn>2-DroDvlphennl 



[573] A stirred mixture of a-bromo-S-valerolactone (77% pure; 300 g, 1.3 mol), 4- 
hydroxy-3-propylbenzenecarbothioamide (229.09 g; 1.2 mol) (Example 504), and 
absolute ethanol (2.5 L) was gradually heated under nitrogen. A significant gas evolution 
occurred. When the latter had slowed, the mixture was brought to reflux. After 16 h at 
reflux, the mixture was cooled to rt, and then concentrated in vacuo. The residue was 
taken-up in 50% dichloromethane/hexanes, filtered, and the solid triturated and washed 
with more of the solvent mixture (700 mL total). After washing with hexanes and drying in 
vacuo, 207 .1 g (58%) of the title compound were obtained as a yellow solid. The filtrate 
was concentrated in vacuo, and the residue chromatographed on silica gel to afford a 
thick oil containing impure product in which crystals formed. Filtration, trituration, and 
washing of the solid with ethanol afforded 27.6 g (234.7g total; 66.1% yield) of opaque, 
pastel orange crystals, mp 152-154° C; 1 H NMR (DMSO-d 6 ): 5 9.85 (broad exchangeable 
s, 1H), 7.5 (d, 1H), 7.4 (dd, 1H), 6.8 (d, 1H), 4.2 (t, 2H), 2.7 (t, 2H), 2.5 (t, 2H), 2.0 (m, 
2H), 1.5 (m, 2H), 0.9 (t, 3H); LCMS: RT = 3.0 min, (M+H) + 276. 

[574] Example 506 

Preparation of 2r4-r3 ^bromopropyl)-3-propvlphenvn-6.7-dihvdro-5//>-pvranor2.3- 




CH 3 



dlthiazole 




CH 3 
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[575] To a solution of ^e.T-dihydro-SH-pyranop^ltl.Slthiazol^yO^-propylphenol 
(560 mg, 2.02 mmol) (Example 505) in DMF (5 mL) were added Cs 2 C0 3 (0.99 g, 3.03 
mmol) and 1,3-dibromopropane (0.72 mL, 7.07 mmol). The reaction mixture was stirred 
at rt for 18 h. Water was added, and the aqueous phase was extracted with Et 2 0. The 
combined organic phases were dried (Na 2 S0 4 ), filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel flash chromatography (9:1 hexanes/ 
EtOAc) to give the title compound was a white solid (121 mg, 15 %). 1 H NMR (400 MHz, 
CDCI 3 ) 7.68 (d, 1H), 7.65 (dd, 1H), 6.82 (d, 1H), 4.30 (t, 2H), 4.12 (t, 2H), 3.62 (t, 2H), 
2.78 (t, 2H), 2.61 (t, 2H), 2.34 (quintet, 2H), 2.11-2.03 (m, 2H), 1.63 (hex, 2H), 0.96 (t, 
3H); LC-MS: RT = 4.05 min, (M+H) + 396.3. 

[576] Example 507 

Preparat ion of ethvl I (1 S)-5^r(dimethvlamino)carbonothiovnoxvV2.3-dihvdro-1 H- 

inden-1 -vhacetate 

O 



[577] To a solution of ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate (620 mg, 
2.81 mmol) (Example 6) in DMF (20 mL) was added NaH (124 mg, 3.10 mmol, 60% 
dispersion in mineral oil). Once the gaseous evolution had subsided (-10 min), 
dimethylthiocarbamoyl chloride (382 mg, 3.10 mmol) was added. The solution was 
stirred at rt for 16 h, then at 60°C for an additional 8 h. The reaction mixture was cooled 
to rt, a saturated solution of NH 4 CI added, and the aqueous phase was extracted with 
ether. The combined organic phases were dried (Na 2 S0 4 ), filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel flash chromatography (8:1 
hexanes/EtOAc) to give the title compound as a yellowish oil (590 mg, 68 %). 1 H NMR 
(400 MHz, CDCI3) 7.16 (d, 1H), 6.90 (s, 1H), 6.84 (dd, 1H), 4.18 (q, 2H), 3.63-3.51 (m, 
1H), 3.46 (s, 3H), 3.30 (s, 3H), 2.98-2.84 (m, 2H), 2.78 (dd, 1H), 2.49-2.37 (m, 2H), 1.85- 
1.75 (m, 1H), 1.29 (t, 3H); LC-MS: RT = 3.18 min, (M+H) + 308.1. 
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[578] 



Example 508 



Preparation of ethyl ((1S)-5^r(dimethvlamino)carbonvnsulfanvl>-2 < 3-dihvdro-1H 

inden-1 -vllacetate 

O 



[579] Ethyl ((1 SJ-S^dimethylaminoJcarbonothioynoxy^.a-dihydro-l H-inden-1- 
yl)acetate (300 mg, 0.98 mmol) (Example 507) was placed in a round-bottom flask under 
a nitrogen atmosphere. The flask was fitted with a condenser and then heated to 280°C 
[external temperature] for 8 h with gentle stirring. The flask was then cooled to rt, and the 
oil purified by silica gel flash chromatography (4:1 hexanes/EtOAc) to give the title 
compound as a yellow oil (101 mg, 34 %). 1 H NMR (400 MHz, CDCI 3 ) 7.33 (s, 1H), 7.26 
(d, 1H), 7.18 (d, 1H), 4.17 (q, 2H), 3.63-3.53 (m, 1H), 3.12-2.98 (broad, 6H), 2.96-2.82 
(m, 2H), 2.77 (dd t 1H), 2.47-2.34 (m, 2H), 1.81-1.71 (m, 1H), 1.29 (t, 3H); LC-MS: RT = 
3.13 min, (M+H) + 308.2. 

[580] Example 509 

Preparation of ethvl r(1S)-5-g3-f4-(6,7-dihvdro-5H-pvranor2.3-diri.31thiazoU2-vn-2- 
propvlphenoxvlpropvlMhio>-2.3-dihvdro-1H-inden-1-vnacetate 



[581] To a solution of ethyl ((1S)-5-{[(dimethylamino)carbonyl]sulfanyl}-2,3-dihydro-1H- 
inden-1-yl)acetate (130 mg, 0.42 mmol) (Example 508) in DMF (5 mL) was added sodium 
ethoxide (0.63 mL, 1.69 mmol, 21% solution in EtOH), and the reaction mixture was 
stirred at rt. The solution turned purple, and after 2 h, the starting material had been 
consumed. A solution preparation of 2[4-(3-bromopropyl)-3-propylphenyl]-6,7-dihydro-5H- 
pyrano{2,3-d]thiazole (119 mg, 0.30 mmol) (Example 506) in DMF (1.5 mL) was added. 
After an additional 2 h of stirring at rt, HCI (4 mL, 1N aqueous solution) was added, 
followed by brine. The aqueous phase was extracted with ether, and the combined 
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organic phases were dried (Na 2 S0 4 ), filtered, and concentrated under reduced pressure. 
The residue was purified by silica gel flash chromatography (8:1 hexanes/EtOAc) to give 
the title compound (55 mg, 33%). 1 H NMR (400 MHz, CDCI 3 ) 7.67 (d, 1H), 7.62 (dd, 1H), 
7.21 (s, 1H), 7.15 (d, 1H), 7.07 (d, 1H), 6.77 (d, 1H), 4.30 (t, 2H), 4.17 (q, 2H), 4.08 (t, 
2H), 3.58-3.48 (m, 1H), 3.1 1 (t, 2H), 2.92-2.73 (m, 2H), 2.77 (t, 2H), 2.72 (dd, 1H), 2.60 (t, 
2H), 2.44-2.32 (m, 2H), 2.16-2.03 (m, 4H), 1.79-1.68 (m, 1H), 1.67-1.57 (m, 2H), 1.28 (t, 
3H), 0.94 (t, 3H); LC-MS: RT = 4.85 min, (M+H) + 552.2. 

[582] Example 510 

Preparation of rM S^^344^6.7<lihvdro-5H-pvranor2.3-diri.31thiazol->2-vl)-2- 
propy|phenox v1propvl>sulfanvl)>2.3-dihvdro-1H-inden-1-vnacetic acid 



[583] To a solution of ethyl [(^S^S-aS-K^e^-dihydro-SH-pyranop.S-dlfl.SJthiazol^-yl)- 
2-propyIphenoxy]propyl}sulfanyl)-2,3-dihydr6-1H-inden-1-yl]acetate (50 mg, 0.09 mmol) 
(Example 509) in a mixture of THF (2 mL), ethanol (1 mL), and water (2 mL) was added 
LiOH (8.7 mg, 0.36 mmol). The reaction mixture was stirred vigorously at rt for 18 h, and 
then it was acidified to pH ~2 using HCI (1M aqueous solution). The aqueous phase was 
extracted with CH 2 CI 2 , and the combined organic phases were dried (Na 2 S0 4 ), filtered, 
and concentrated under reduced pressure. The residue was purified by silica gel flash 
chromatography (4:1 hexanes/EtOAc) to give the title compound (18 mg, 38%) as a white 
solid. 1 H NMR (400 MHz, CDCI 3 ) 7.64 (d, 1H), 7.62 (dd, 1H), 7.22 (s, 1H), 7.15 (d, 1H), 
7.08 (d, 1H), 6.75 (d, 1H), 4.31 (t, 2H), 4.15-4.05 (m, 2H), 3.58-3.50 (m, 1H), 3.12 (t, 
2H), 2.93-2.80 (m, 2H), 2.78 (t, 2H), 2.78-2.73 (m, 1H), 2.60 (t, 2H), 2.49 (dd, 1H), 2.45- 
2.36 (m f 1H), 2.17-2.06 (m, 4H), 1.81-1.73 (m, 1H), 1.68-1.58 (m, 2H), 0.95 (t, 3H); LC- 
MS: RT = 4.54 min, (M+H) + 524.2. 

[584] The compounds of the present invention may be employed in the treatment of 
diabetes, including both type 1 and type 2 diabetes (non-insulin dependent diabetes 
mellitus). Such treatment may also delay the onset of diabetes and diabetic 
complications. The compounds may be used to prevent subjects with impaired glucose 
tolerance from proceeding to develop type 2 diabetes. Other diseases and conditions 
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that may be treated or prevented using compounds of the invention in methods of the 
invention include: Maturity-Onset Diabetes of the Young (MODY) (Herman, et ah, 
Diabetes 43:40, 1994); Latent Autoimmune Diabetes Adult (LADA) (Zimmet, et al. f 
Diabetes Med. 11:299, 1994); impaired glucose tolerance (IGT) (Expert Committee on 
Classification of Diabetes Mellitus, Diabetes Care 22 (Supp. 1):S5, 1999); impaired 
fasting glucose (IFG) (Charles, et al. f Diabetes 40:796, 1991); gestational diabetes 
(Metzger, Diabetes, 40:197, 1991); and metabolic syndrome X. 

[585] The compounds of the present invention may also be effective in such disorders as 
obesity, and in the treatment of atherosclerotic disease, hyperlipidemia, 
hypercholesteremia, low HDL levels, hypertension, cardiovascular disease (including 
atherosclerosis, coronary heart disease, coronary artery disease, and hypertension), 
cerebrovascular disease and peripheral vessel disease. 

[586] The compounds of the present invention may also be useful for treating 
physiological disorders related to, for example, cell differentiation to produce lipid 
accumulating ceils, regulation of insulin sensitivity and blood glucose levels, which are 
involved in, for example, abnormal pancreatic p-cell function, insulin secreting tumors 
and/or autoimmune hypoglycemia due to autoantibodies to insulin, autoantibodies to the 
insulin receptor, or autoantibodies that are stimulatory to pancreatic p-cells), macrophage 
differentiation which leads to the formation of atherosclerotic plaques, inflammatory 
response, carcinogenesis, hyperplasia, adipocyte gene expression, adipocyte 
differentiation, reduction in the pancreatic p-cell mass, insulin secretion, tissue sensitivity 
to insulin, liposarcoma cell growth, polycystic ovarian disease, chronic anovulation, 
hyperandrogenism, progesterone production, steroidogenesis, redox potential and 
oxidative stress in cells, nitric oxide synthase (NOS) production, increased gamma 
glutamyl transpeptidase, catalase, plasma triglycerides, HDL, and LDL cholesterol levels, 
and the like. 

[587] Compounds of the invention may also be used in methods of the invention to treat 
secondary causes of diabetes (Expert Committee on Classification of Diabetes Mellitus, 
Diabetes Care 22 (Supp. 1):S5, 1999). Such secondary causes include glucocorticoid 
excess, growth hormone excess, pheochromocytoma, and drug-induced diabetes. Drugs 
that may induce diabetes include, but are not limited to, pyriminil, nicotinic acid, 
glucocorticoids, phenytoin, thyroid hormone, p-adrenergic agents, a-interferon and drugs 
used to treat HIV infection. 

[588] The compounds of the present invention may be used alone or in combination with 
additional therapies and/or compounds known to those skilled in the art in the treatment 

199 



WO 2004/058174 



PCT/US2003/040842 



of diabetes and related disorders. Alternatively, the methods and compounds described 
herein may be used, partially or completely, in combination therapy. 

[589] The compounds of the invention may also be administered in combination with 
other known therapies for the treatment of diabetes, including PPAR agonists, 
sulfonylurea drugs, non-sulfonylurea secretagogues, a-glucosidase inhibitors, insulin 
sensitizers, insulin secretagogues, hepatic glucose output lowering compounds, insulin 
and anti-obesity drugs. Such therapies may be administered prior to, concurrently with or 
following administration of the compounds of the invention. Insulin includes both long and 
short acting forms and formulations of insulin. PPAR agonist may include agonists of any 
of the PPAR subunits or combinations thereof. For example, PPAR agonist may include 
agonists of PPAR-a, PPAR-y, PPAR-5 or any combination of two or three of the subunits 
of PPAR. PPAR agonists include, for example, rosiglitazone and pioglitazone. 
Sulfonylurea drugs include, for example, glyburide, glimepiride, chlorpropamide, and 
glipizide, a-glucosidase inhibitors that may be useful in treating diabetes when 
administered with a compound of the invention include acarbose, miglitol and voglibose. 
Insulin sensitizers that may be useful in treating diabetes include thiazolidinediones and 
non-thiazolidinediones. Hepatic glucose output lowering compounds that may be useful 
in treating diabetes when administered with a compound of the invention include 
metformin, such as Glucophage and Glucophage XR. Insulin secretagogues that may be 
useful in treating diabetes when administered with a compound of the invention include 
sulfonylurea and non-sulfonylurea drugs: GLP-1, GIP, secretin, nateglinide, meglitinide, 
repaglinide, glibenclamide, glimepiride, chlorpropamide, glipizide. GLP-1 includes 
derivatives of GLP-1 with longer half-lives than native GLP-1, such as, for example, fatty- 
acid derivatized GLP-1 and exendin. In one embodiment of the invention, compounds of 
the invention are used in combination with insulin secretagogues to increase the 
sensitivity of pancreatic p-cells to the insulin secretagogue. 

[590] Compounds of the invention may also be used in methods of the invention in 
combination with anti-obesity drugs. Anti-obesity drugs include p-3 agonists, CB-1 
antagonists, appetite suppressants, such as, for example, sibutramine (Meridia), and 
lipase inhibitors, such as, for example, orlistat (Xenical). 

[591] Compounds of the invention may also be used in methods of the invention in 
combination with drugs commonly used to treat lipid disorders in diabetic patients. Such 
drugs include, but are not limited to, HMG-CoA reductase inhibitors, nicotinic acid, bile 
acid sequestrants, and fibric acid derivatives. Compounds of the invention may also be 
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used in combination with anti-hypertensive drugs, such as, for example, p-blockers and 
ACE inhibitors. 

[592] Such co-therapies may be administered in any combination of two or more drugs 
(e.g., a compound of the invention in combination with an insulin sensitizer and an anti- 
obesity drug). Such co-therapies may be administered in the form of pharmaceutical 
compositions, as described above. 

[593] As used herein, various terms are defined below. 

[594] When introducing elements of the present invention or the preferred 
embodiment(s) thereof, the articles "a," u an, n "the," and "said" are intended to mean that 
there are one or more of the elements. The terms "comprising," "including," and "having" 
are intended to be inclusive and mean that there may be additional elements other than 
the listed elements. 

[595] The term "subject" as used herein includes mammals (e.g., humans and animals). 

[596] The term "treatment" includes any process, action, application, therapy, or the like, 
wherein a subject, including a human being, is provided medical aid with the object of 
improving the subject's condition, directly or indirectly, or slowing the progression of a 
condition or disorder in the subject. 

[597] The term "combination therapy" or "co-therapy" means the administration of two or 
more therapeutic agents to treat a diabetic condition and/or disorder. Such administration 
encompasses co-administration of two or more therapeutic agents in a substantially 
simultaneous manner, such as in a single capsule having a fixed ratio of active 
ingredients or in multiple, separate capsules for each inhibitor agent. In addition, such 
administration encompasses use of each type of therapeutic agent in a sequential 
manner. 

[598] The phrase "therapeutically effective" means the amount of each agent 
administered that will achieve the goal of improvement in a diabetic condition or disorder 
severity, while avoiding or minimizing adverse side effects associated with the given 
therapeutic treatment. 

[599] The term "pharmaceutical^ acceptable" means that the subject item is appropriate 
for use in a pharmaceutical product. 

[600] Based on well known assays used to determine the efficacy for treatment of 
conditions identified above in mammals, and by comparison of these results with the 
results of known medicaments that are used to treat these conditions, the effective 
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dosage of the compounds of this invention can readily be determined for treatment of 
each desired indication. The amount of the active ingredient (e.g., compounds) to be 
administered in the treatment of one of these conditions can vary widely according to 
such considerations as the particular compound and dosage unit employed, the mode of 
administration, the period of treatment, the age and sex of the patient treated, and the 
nature and extent of the condition treated. 

[601] The total amount of the active ingredient to be administered may generally range 
from about 0.0001 mg/kg to about 200 mg/kg, and preferably from about 0.01 mg/kg to 
about 200 mg/kg body weight per day. A unit dosage may contain from about 0.05 mg to 
about 1 500 mg of active ingredient, and may be administered one or more times per day. 
The daily dosage for administration by injection, including intravenous, intramuscular, 
subcutaneous, and parenteral injections, and use of infusion techniques may be from 
about 0.01 to about 200 mg/kg. The daily rectal dosage regimen may be from 0.01 to 
200 mg/kg of total body weight. The transdermal concentration may be that required to 
maintain a daily dose of from 0.01 to 200 mg/kg. 

[602] Of course, the specific initial and continuing dosage regimen for each patient will 
vary according to the nature and severity of the condition as determined by the attending 
diagnostician, the activity of the specific compound employed, the age of the patient, the 
diet of the patient, time of administration, route of administration, rate of excretion of the 
drug, drug combinations, and the like. The desired mode of treatment and number of 
doses of a compound of the present invention may be ascertained by those skilled in the 
art using conventional treatment tests. 

[603] The compounds of this invention may be utilized to achieve the desired 
pharmacological effect by administration to a patient in need thereof in an appropriately 
formulated pharmaceutical composition. A patient, for the purpose of this invention, is a 
mammal, including a human, in need of treatment for a particular condition or disease. 
Therefore, the present invention includes pharmaceutical compositions which are 
comprised of a pharmaceutical^ acceptable carrier and a therapeutically effective amount 
of a compound. A pharmaceutically acceptable carrier is any carrier which is relatively 
non-toxic and innocuous to a patient at concentrations consistent with effective activity of 
the active ingredient so that any side effects ascribable to the carrier do not vitiate the 
beneficial effects of the active ingredient. A therapeutically effective amount of a 
compound is that amount which produces a result or exerts an influence on the particular 
condition being treated. The compounds described herein may be administered with a 
pharmaceutically-acceptable carrier using any effective conventional dosage unit forms, 
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including, for example, immediate and timed release preparations, orally, parenterally, 
topically, or the like. 

[604] For oral administration, the compounds may be formulated into solid or liquid 
preparations such as, for example, capsules, pilis, tablets, troches, lozenges, melts, 
powders, solutions, suspensions, or emulsions, and may be prepared according to 
methods known to the art for the manufacture of pharmaceutical compositions. The solid 
unit dosage forms may be a capsule which can be of the ordinary hard- or soft-shelled 
gelatin type containing, for example, surfactants, lubricants, and inert fillers such as 
lactose, sucrose, calcium phosphate, and corn starch. 

[605] In another embodiment, the compounds of this invention may be tableted with 
conventional tablet bases such as lactose, sucrose, and cornstarch in combination with 
binders such as acacia, cornstarch, or gelatin; disintegrating agents intended to assist the 
break-up and dissolution of the tablet following administration such as potato starch, 
alginic acid, corn starch, and guar gum; lubricants intended to improve the flow of tablet 
granulation and to prevent the adhesion of tablet material to the surfaces of the tablet 
dies and punches, for example, talc, stearic acid, or magnesium, calcium or zinc stearate; 
dyes; coloring agents; and flavoring agents intended to enhance the aesthetic qualities of 
the tablets and make them more acceptable to the patient. Suitable excipients for use in 
oral liquid dosage forms include diluents such as water and alcohols, for example, 
ethanol, benzyl alcohol, and polyethylene alcohols, either with or without the addition of a 
pharmaceutical^ acceptable surfactant, suspending agent, or emulsifying agent. Various 
other materials may be present as coatings or to otherwise modify the physical form of 
the dosage unit. For instance tablets, pills or capsules may be coated with shellac, sugar 
or both. 

[606] Dispersible powders and granules are suitable for the preparation of an aqueous 
suspension. They provide the active ingredient in admixture with a dispersing or wetting 
agent, a suspending agent, and one or more preservatives. Suitable dispersing or 
wetting agents and suspending agents are exemplified by those already mentioned 
above. Additional excipients, for example, those sweetening, flavoring and coloring 
agents described above, may also be present. 

[607] The pharmaceutical compositions of this invention may also be in the form of oil-in- 
water emulsions. The oily phase may be a vegetable oil such as liquid paraffin or a 
mixture of vegetable oils. Suitable emulsifying agents may be (1) naturally occurring 
gums such as gum acacia and gum tragacanth, (2) naturally occurring phosphatides such 
as soy bean and lecithin, (3) esters or partial esters derived from fatty acids and hexitol 

203 



WO 2004/058174 



PCT/US2003/040842 



anhydrides, for example, sorbitan monooleate, and (4) condensation products of said 
partial esters with ethylene oxide, for example, polyoxyethylene sorbitan monooleate. 
The emulsions may also contain sweetening and flavoring agents. 

[608] Oily suspensions may be formulated by suspending the active ingredient in a 
vegetable oil such as, for example, arachis oil, olive oil, sesame oil, or coconut oil; or in a 
mineral oil such as liquid paraffin. The oily suspensions may contain a thickening agent 
such as, for example, beeswax, hard paraffin, or cetyl alcohol. The suspensions may 
also contain one or more preservatives, for example, ethyl or n-propyl p- 
hydroxybenzoate; one or more coloring agents; one or more flavoring agents; and one or 
more sweetening agents such as sucrose or saccharin. 

[609] Syrups and elixirs may be formulated with sweetening agents such as, for 
example, glycerol, propylene glycol, sorbitol, or sucrose. Such formulations may also 
contain a demulcent, and preservative, flavoring and coloring agents. 

[610] The compounds of this invention may also be administered parenterally, that is, 
subcutaneously, intravenously, intramuscularly, or interperitoneally, as injectable dosages 
of the compound in a physiologically acceptable diluent with a pharmaceutical carrier 
which may be a sterile liquid or mixture of liquids such as water, saline, aqueous dextrose 
and related sugar solutions; an alcohol such as ethanol, isopropanol, or hexadecyl 
alcohol; glycols such as propylene glycol or polyethylene glycol; glycerol ketals such as 
2,2-dimethyl-1,1-dioxolane-4-methanol, ethers such as poly(ethyleneglycol) 400; an oil; a 
fatty acid; a fatty acid ester or glyceride; or an acetylated fatty acid glyceride with or 
without the addition of a pharmaceutical^ acceptable surfactant such as a soap or a 
detergent, suspending agent such as pectin, carbomers, methycellulose, 
hydroxypropylmethylcellulose, or carboxymethylcellulose, or emulsifying agent and other 
pharmaceutical adjuvants. 

[611] Illustrative of oils which can be used in the parenteral formulations of this invention 
are those of petroleum, animal, vegetable, or synthetic origin, for example, peanut oil, 
soybean oil, sesame oil, cottonseed oil, corn oil, olive oil, petrolatum, and mineral oil. 
Suitable fatty acids include oleic acid, stearic acid, and isostearic acid. Suitable fatty acid 
esters are, for example, ethyl oleate and isopropyl myristate. Suitable soaps include fatty 
alkali metal, ammonium, and triethanolamine salts and suitable detergents include 
cationic detergents, for example, dimethyl dialkyl ammonium halides, alkyl pyridinium 
halides, and alkylamine acetates; anionic detergents, for example, alkyl, aryl, and olefin 
sulfonates, alkyl, olefin, ether, and monoglyceride sulfates, and sulfosuccinates; nonionic 
detergents, for example, fatty amine oxides, fatty acid alkanolamides, and 
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poiyoxyethylenepolypropylene copolymers; and amphoteric detergents, for example, 
alkyl-beta-aminopropionates, and 2-alkylimidazoline quarternary ammonium salts, as well 
as mixtures. 

[612] The parenteral compositions of this invention may typically contain from about 
0.5% to about 25% by weight of the active ingredient in solution. Preservatives and 
buffers may also be used advantageously. In order to minimize or eliminate irritation at 
the site of injection, such compositions may contain a non-ionic surfactant having a 
hydrophile-lipophile balance (HLB) of from about 12 to about 17. The quantity of 
surfactant in such formulation ranges from about 5% to about 15% by weight. The 
surfactant can be a single component having the above HLB or can be a mixture of two or 
more components having the desired HLB. 

[613] Illustrative of surfactants used in parenteral formulations are the class of 
polyethylene sorbitan fatty acid esters, for example, sorbitan monooleate and the high 
molecular weight adducts of ethylene oxide with a hydrophobic base, formed by the 
condensation of propylene oxide with propylene glycol. 

[614] The pharmaceutical compositions may be in the form of sterile injectable aqueous 
suspensions. Such suspensions may be formulated according to known methods using 
suitable dispersing or wetting agents and suspending agents such as, for example, 
sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethyl-cellulose, sodium 
alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting 
agents which may be a naturally occurring phosphatide such as lecithin, a condensation 
product of an alkylene oxide with a fatty acid, for example, polyoxyethylene stearate, a 
condensation product of ethylene oxide with a long chain aliphatic alcohol, for example, 
heptadecaethyleneoxycetanol, a condensation product of ethylene oxide with a partial 
ester derived form a fatty acid and a hexitol such as polyoxyethylene sorbitol monooleate, 
or a condensation product of an ethylene oxide with a partial ester derived from a fatty 
acid and a hexito! anhydride, for example polyoxyethylene sorbitan monooleate. 

[615] The sterile injectable preparation may also be a sterile injectable solution or 
suspension in a non-toxic parenterally acceptable diluent or solvent Diluents and 
solvents that may be employed are, for example, water, Ringer's solution, and isotonic 
sodium chloride solution. In addition, sterile fixed oils are conventionally employed as 
solvents or suspending media. For this purpose, any bland, fixed oil may be employed 
including synthetic mono or diglycerides. In addition, fatty acids such as oleic acid may 
be used in the preparation of injectables. 
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[616] A composition of the invention may also be administered in the form of 
suppositories for rectal administration of the drug. These compositions may be prepared 
by mixing the drug (e.g., compound) with a suitable non-irritation excipient which is solid 
at ordinary temperatures but liquid at the rectal temperature and will therefore melt in the 
rectum to release the drug. Such material are, for example, cocoa butter and 
polyethylene glycol. 

[617] Another formulation employed in the methods of the present invention employs 
transdermal delivery devices ("patches"). Such transdermal patches may be used to 
provide continuous or discontinuous infusion of the compounds of the present invention in 
controlled amounts. The construction and use of transdermal patches for the delivery of 
pharmaceutical agents is well known in the art (see, e.g., U.S. Patent No. 5,023,252, 
incorporated herein by reference). Such patches may be constructed for continuous, 
pulsatile, or on demand delivery of pharmaceutical agents. 

[618] It may be desirable or necessary to introduce the pharmaceutical composition to 
the patient via a mechanical delivery device. The construction and use of mechanical 
delivery devices for the delivery of pharmaceutical agents is well known in the art. For 
example, direct techniques for administering a drug directly to the brain usually involve 
placement of a drug delivery catheter into the patient's ventricular system to bypass the 
blood-brain barrier. One such implantable delivery system, used for the transport of 
agents to specific anatomical regions of the body, is described in U.S. Patent No. 
5,011,472, incorporated herein by reference. 

[619] The compositions of the invention may also contain other conventional 
pharmaceutically acceptable compounding ingredients, generally referred to as carriers or 
diluents, as necessary or desired. Any of the compositions of this invention may be 
preserved by the addition of an antioxidant such as ascorbic acid or by other suitable 
preservatives. Conventional procedures for preparing such compositions in appropriate 
dosage forms can be utilized. 

[620] Commonly used pharmaceutical ingredients which may be used as appropriate to 
formulate the composition for its intended route of administration include: acidifying 
agents, for example, but are not limited to, acetic acid, citric acid, fumaric acid, 
hydrochloric acid, nitric acid; and ajkalinizing agents such as, but are not limited to, 
ammonia solution, ammonium carbonate, diethanolamine, monoethanolamine, potassium 
hydroxide, sodium borate, sodium carbonate, sodium hydroxide, triethanolamine, 
trolamine. 
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[621] Other pharmaceutical ingredients include, for example, but are not limited to, 
adsorbents (e.g., powdered cellulose and activated charcoal); aerosol propellants (e.g., 
carbon dioxide, CCI 2 F 2 , F 2 CIC-CCIF 2 and CCIF 3 ); air displacement agents (e.g., nitrogen 
and argon); antifungal preservatives (e.g., benzoic acid, butylparaben, ethylparaben, 
methylparaben, propylparaben, sodium benzoate); antimicrobial preservatives (e.g., 
benzalkonium chloride, benzethonium chloride, benzyl alcohol, cetylpyridinium chloride, 
chlorobutanol, phenol, phenylethyl alcohol, phenylmercuric nitrate and thimerosal); 
antioxidants (e.g., ascorbic acid, ascorbyl palmitate, butylated hydroxyanisole, butylated 
hydroxytoluene, hypophosphorus acid, monothioglycerol, propyl gallate, sodium 
ascorbate, sodium bisulfite, sodium formaldehyde sulfoxylate, sodium metabisulfite); 
binding materials (e.g., block polymers, natural and synthetic rubber, polyacrylates, 
polyurethanes, silicones and styrene-butadiene copolymers); buffering agents (e.g., 
potassium metaphosphate, potassium phosphate monobasic, sodium acetate, sodium 
citrate anhydrous and sodium citrate dihydrate); carrying agents (e.g., acacia syrup, 
aromatic syrup, aromatic elixir, cherry syrup, cocoa syrup, orange syrup, syrup, corn oil, 
mineral oil, peanut oil, sesame oil, bacteriostatic sodium chloride injection and 
bacteriostatic water for injection); chelating agents (e.g., edetate disodium and edetic 
acid); colorants (e.g., FD&C Red No. 3, FD&C Red No. 20, FD&C Yellow No. 6, FD&C 
Blue No. 2, D&C Green No. 5, D&C Orange No. 5, D&C Red No. 8, caramel and ferric 
oxide red); clarifying agents (e.g., bentonite); emulsifying agents (but are not limited to, 
acacia, cetomacrogol, cetyl alcohol, glyceryl monostearate, lecithin, sorbitan monooleate, 
polyethylene 50 stearate); encapsulating agents (e.g., gelatin and cellulose acetate 
phthalate); flavorants (e.g., anise oil, cinnamon oil, cocoa, menthol, orange oil, 
peppermint oil and vanillin); humectants (e.g., glycerin, propylene glycol and sorbitol); 
levigating agents (e.g., mineral oil and glycerin); oils (e.g., arachis oil, mineral oil, olive oil, 
peanut oil, sesame oil and vegetable oil); ointment bases (e.g., lanolin, hydrophilic 
ointment, polyethylene glycol ointment, petrolatum, hydrophilic petrolatum, white 
ointment, yellow ointment, and rose water ointment); penetration enhancers (transdermal 
delivery) (e.g., monohydroxy or polyhydroxy alcohols, saturated or unsaturated fatty 
alcohols, saturated or unsaturated fatty esters, saturated or unsaturated dicarboxylic 
acids, essential oils, phosphatidyl derivatives, cephalin, terpenes, amides, ethers, 
ketones and ureas); plasticizers (e.g., diethyl phthalate and glycerin); solvents (e.g., 
alcohol, corn oil, cottonseed oil, glycerin, isopropyl alcohol, mineral oil, oleic acid, peanut 
oil, purified water, water for injection, sterile water for injection and sterile water for 
irrigation); stiffening agents (e.g., cetyl alcohol, cetyl esters wax, microcrystalline wax, 
paraffin, stearyl alcohol, white wax and yellow wax); suppository bases (e.g., cocoa butter 
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and polyethylene glycols (mixtures)); surfactants (e.g., benzalkonium chloride, nonoxynol 
10, oxtoxynol 9, polysorbate 80, sodium lauryl sulfate and sorbitan monopaimitate); 
suspending agents (e.g., agar, bentonite, carbomers, carboxymethylcellulose sodium, 
hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, kaolin, 
methylcellulose, tragacanth and veegum); sweetening e.g., aspartame, dextrose, 
glycerin, mannitol, propylene glycol, saccharin sodium, sorbitol and sucrose); tablet anti- 
adherents (e.g., magnesium stearate and talc); tablet binders (e.g., acacia, alginic acid, 
carboxymethylcellulose sodium, compressible sugar, ethylcellulose, gelatin, liquid 
glucose, methylcellulose, povidone and pregelatinized. starch); tablet and capsule diluents 
(e.g., dibasic calcium phosphate, kaolin, lactose, mannitol, microcrystalline cellulose, 
powdered cellulose, precipitated calcium carbonate, sodium carbonate, sodium 
phosphate, sorbitol and starch); tablet coating agents (e.g., liquid glucose, hydroxyethyl 
cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, methylcellulose, 
ethylcellulose, cellulose acetate phthalate and shellac); tablet direct compression 
excipients (e.g., dibasic calcium phosphate); tablet disintegrants (e.g., alginic acid, 
carboxymethylcellulose calcium, microcrystalline cellulose, polacrillin potassium, sodium 
alginate, sodium starch glycollate and starch); tablet glidants (e.g., colloidal silica, corn 
starch and talc); tablet lubricants (e.g., calcium stearate, magnesium stearate, mineral oil, 
stearic acid and zinc stearate); tablet/capsule opaquants (e.g., titanium dioxide); tablet 
polishing agents (e.g., carnuba wax and white wax); thickening agents (e.g., beeswax, 
cetyl alcohol and paraffin); tonicity agents (e.g., dextrose and sodium chloride); viscosity 
increasing agents (e.g., alginic acid, bentonite, carbomers, carboxymethylcellulose 
sodium, methylcellulose, povidone, sodium alginate and tragacanth); and wetting agents 
(e.g., heptadecaethylene oxycetanol, lecithins, polyethylene sorbitol monooleate, 
polyoxyethylene sorbitol monooleate, and polyoxyethylene stearate). 

[622] The compounds described herein may be administered as the sole pharmaceutical 
agent or in combination with one or more other pharmaceutical agents where the 
combination causes no unacceptable adverse effects. For example, the compounds of 
this invention can be combined with known anti-obesity, or with known antidiabetic or 
other indication agents, and the like, as well as with admixtures and combinations thereof. 

[623] The compounds described herein may also be utilized, in free base form or in 
compositions, in research and diagnostics, or as analytical reference standards, and the 
like. Therefore, the present invention includes compositions which are comprised of an 
inert carrier and an effective amount of a compound identified by the methods described 
herein, or a salt or ester thereof. An inert carrier is any material which does not interact 
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with the compound to be carried and which lends support, means of conveyance, bulk, 
traceable material, and the like to the compound to be carried. An effective amount of 
compound is that amount which produces a result or exerts an influence on the particular 
procedure being performed. 

[624] Formulations suitable for subcutaneous, intravenous, intramuscular, and the like; 
suitable pharmaceutical carriers; and techniques for formulation and administration may 
be prepared by any of the methods well known in the art (see, e.g., Remington's 
Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa., 20 th edition, 2000). 

[625] The following examples are presented to illustrate the invention described herein, 
but should not be construed as limiting the scope of the invention in any way. 

[626] Capsule Formulation 

A capsule formula is prepared from: 

Compound of this invention 1 0 mg 

Starch 109 mg 

Magnesium stearate 1 mg 

The components are blended, passed through an appropriate mesh sieve, and filled into 
hard gelatin capsules. 

[627] Tablet Formulation 



A tablet is prepared from: 

Compound of this invention 25'ing 

Cellulose, microcrystalline 200 mg 

Colloidal silicon dioxide 10 mg 

Stearic acid 5.0 mg 



The ingredients are mixed and compressed to form tablets. Appropriate aqueous and 
non-aqueous coatings may be applied to increase palatability, improve elegance and 
stability or delay absorption. 
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[628] Sterile IV Solution 

A mg/mL solution of the desired compound of this invention is made using sterile, 
injectable water, and the pH is adjusted if necessary. The solution is diluted for 
administration with sterile 5% dextrose and is administered as an IV infusion. 

[629] intramuscular suspension 

The following intramuscular suspension is prepared: 



Compound of this invention 50 pg/mL 

Sodium carboxymethylcellulose 5 mg/mL 

TWEEN 80 4 mg/mL 

Sodium chloride 9 mg/mL 

Benzyl alcohol 9 mg/mL 



The suspension is administered intramuscularly. 
[630] Hard Shell Capsules 

A large number of unit capsules are prepared by filling standard two-piece hard galantine 
capsules each with powdered active ingredient, 150 mg of lactose, 50 mg of cellulose, 
and 6 mg of magnesium stearate. 

[631] Soft Gelatin Capsules 

A mixture of active ingredient in a digestible oil such as soybean oil, cottonseed oil, or 
olive oil is prepared and injected by means of a positive displacement pump into molten 
gelatin to form soft gelatin capsules containing the active ingredient. The capsules are 
washed and dried. The active ingredient can be dissolved in a mixture of polyethylene 
glycol, glycerin and sorbitol to prepare a water miscible medicine mix. 

[632] Immediate Release Tablets/Capsules 

These are solid oral dosage forms made by conventional and novel processes. These 
units are taken orally without water for immediate dissolution and delivery of the 
medication. The active ingredient is mixed in a liquid containing ingredient such as sugar, 
gelatin, pectin, and sweeteners. These liquids are solidified into solid tablets or caplets 
by freeze drying and solid state extraction techniques. The drug compounds may be 
compressed with viscoelastic and thermoelastic sugars and polymers or effervescent 
components to produce porous matrices intended for immediate release, without the 
need of water. 
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[633] It should be apparent to one of ordinary skill in the art that changes and 
modifications can be made to this invention without departing from the spirit or scope of 
the invention as it is set forth herein. 

EVALUATION OF COMPOUNDS 

[634] Demonstration of the activity of the compounds of the present invention may be 
accomplished through in vitro, ex vivo t and in vivo assays that are well known in the art. 
For example, to demonstrate the efficacy of a pharmaceutical agent for the treatment of 
diabetes and related disorders such as Syndrome X, impaired glucose tolerance, 
impaired fasting glucose, and hyperinsulinemia or atherosclerotic disease and related 
disorders such as hypertriglyceridemia and hypercholesteremia, the following assays may 
be used. 

Insulin Receptor Binding in 3T3-L1 Cells Treated with Compounds 

[635] 3T3-L1 cells were seeded at 9300 cells per well in Costar flat bottom TC and 
incubated for 1 week until they were 2 days post-confluent (e.g., cells have reached 
maximum density). The cells were then treated for 2 days with differentiation media 
(Dulbecco's Modified Eagle Medium (DMEM),100 pg/ml Penicillin/Streptomycin, 2 mM L- 
Glutamine, 10% Fetal Bovine Serum) containing 0.5 pM human Insulin-like Growth Factor 
(IGF-1) and test compounds. After treatment, the media was replaced with differentiation 
media, and the cells were incubated for 4 days. The cells were then assayed for insulin 
receptor activity. After washing the cells with buffer, they were incubated with 0.1 nM 125 l- 
insulin and (+/-) 100 nM unlabeled insulin, and incubated at rt for 1 hour. The cells were 
then washed 3x with buffer, dissolved with 1N NaOH, and counted on a gamma counter. 
An EC50 value was determined if a plateau was attained and percent maximum 
stimulation was assessed. 

In Vivo Assays 

Method for Measuring Blood Glucose Levels 

[636] db/db mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by 
either eye or tail vein) and grouped according to equivalent mean blood glucose levels. 
They are dosed orally (by gavage in a pharmaceutical^ acceptable vehicle) with the test 
compound once daily for 14 days. At this point, the animals are bled again by eye or tail 
vein and blood glucose levels are determined. In each case, glucose levels are 
measured with a Glucometer Elite XL (Bayer Corporation, Elkhart, IN). 
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Method for Measuring Triglyceride Levels 

[637] hApoAl mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by 
either eye or tail vein) and grouped according to equivalent mean serum triglyceride 
levels. They are dosed orally (by gavage in a pharmaceutical^ acceptable vehicle) with 
the test compound once daily for 8 days. The animals are then bled again by eye or tail 
vein, and serum triglyceride levels are determined. In each case, triglyceride levels are 
measured using a Technicon Axon Autoanalyzer (Bayer Corporation, Tarrytown, NY). 

Method for Measuring HDL-Cholesterol Levels 

[638] To determine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped 
with equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once 
daily with vehicle or test compound for 7 days, and then bled again on day 8. Plasma is 
analyzed for HDL-cholesterol using the Synchron Clinical System (CX4) (Beckman 
Coulter, Fullerton, CA). 

Method for Measuring Total Cholesterol, HDL-Cholesterol, Triglycerides, and 
Glucose Levels 

[639] In another in vivo assay, obese monkeys are bled, then orally dosed once daily 
with vehicle or test compound for 4 weeks, and then bled again. Serum is analyzed for 
total cholesterol, HDL-cholesterol, triglycerides, and glucose using the Synchron Clinical 
System (CX4) (Beckman Coulter, Fullerton, CA). Lipoprotein subclass analysis is 
performed by NMR spectroscopy as described by Oliver et al. t (Proc. Natl. Acad. Sci. 
USA 98:5306-531 1, 2001). 

Method for Measuring an Effect on Cardiovascular Parameters 

[640] Cardiovascular parameters (e.g., heart rate and blood pressure) are also 
evaluated. SHR rats are orally dosed once daily with vehicle or test compound for 2 
weeks. Blood pressure and heart rate are determined using a tail-cuff method as 
described by Grinsell et al., (Am. J. Hypertens. 13:370-375, 2000). In monkeys, blood 
pressure and heart rate are monitored as described by Shen et al., (J. Pharmacol. Exp. 
Therap. 278:1435-1443, 1996). 

Evaluation of Compound Efficacy on the Reduction of Body Weight in Diet-Induced 
Obese Mice 

[641] The purpose of this protocol is to determine the effect of chronic administration of a 
compound on the body weight of mice made obese by exposure to a 45% kcal/g high fat 
diet for more than 10 weeks. The body weight of mice selected for these studies is 
generally higher than three standard deviations from the weight of a control group of mice 
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fed standard low fat (5-6% fat) mouse chow. Diet-induced obese (DIO) animals have 
been used frequently in the determination of compound efficacy in the reduction of body 
weight (see, e.g., Brown, et al., Brit. J. Pharmacol. 132:1898-1904, 2001; Guerre-Millo, et 
al. J. Biol. Chem. 275(22): 16638-42, 2000; Han, et al., Intl. J. Obesity and Related 
Metabolic Disorders 23(2):174-79, 1999;- Surwit, et al., Endocrinol. 141(10):3630-37, 
2000). 

[642] This animal model has been successfully used in the identification and 
characterization of the efficacy profile of compounds that are or have been used in the 
management of body weight in obese humans (see, e.g., Brown, et al., 2001; Guerre- 
Millo, et al., 2000; Han, et al., 1999). 

[643] A typical study includes 60-80 male C57bl/J6 mice (n = 10/treatment group) with an 
average body weight of approximately 45 g. Mice are kept in standard animal rooms 
under controlled temperature and humidity and a 12 hour/12 hour light/dark cycle. Water 
and food are continuously available. Mice are individually housed. Animals are sham 
dosed with study vehicle for at least four days before the recording of two-day baseline 
measurements of body weight and 24-hour food and water consumption. Mice are 
assigned to one of 6-8 treatment groups based upon their body weight on baseline. The 
groups are set up so that the mean and standard error of the mean of body weight are 
similar. 

[644] Animals are orally gavaged (5 ml/kg) daily before the dark phase of the light/dark 
cycle for a pre-determined number of days (typically 8-14 days) with their assigned 
dose/compound. Compounds are typically dosed at 5 or10 mg/kg p.o. q.d. Body weight, 
and food and water consumption are measured. Data is analyzed using appropriate 
statistics following the research design. Compounds are considered to be active if a 
statistically significant reduction in weight is observed for the treated animals, relative to 
vehicle-treated control animals. 

[645] The structures, materials, compositions, and methods described herein are 
intended to be representative examples of the invention, and it will be understood that the 
scope of the invention is not limited by the scope of the examples. Those skilled in the art 
will recognize that the invention may be practiced with variations on the disclosed 
structures, materials, compositions and methods, and such variations are regarded as 
within the ambit of the invention. 
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